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Grayson oo., copper region—see Floyd co. 

gnelas lliLisi # # ©»%®###««©««■» # ■» ® ® ® ® ^ ® ^ 

granite upheaval.. 63, 76 

greenstone............ ............... 19 

magnetic veins... 39 

northern lead. 7 1 

Greasy Creek... 62 

Great, Bend tunnel. 2x 

carboniferous escarpment. 20 

Great Kanawha, coal field, extent. t9 

geology... 19 

highest measures................ *20 

Prof, Anated and. 89 

Smlthers-Gauley tract... 47 

Gauley R. and. 47 

falls ,QP $ # m « # m » ip am m m utti # hh> m m « m m m # «* to m m 4*4 © • • • ♦ <® 135 

hydrographic iLimsin47 

river, Coal R. hasln and.. 1 

General Government and.... 21 

Improvements... 134,13 i 

Swiss trade depots along........ G9 

Great Limestone Valley, Va., Atlantic 

highlands.... 

Cam brlan iron o res... 1 

marl for furnace II ux. —. .... .... 173 

H. k 8.-W. RR.and.. ........ 96 

Great Ohio Coal basin, extent... 1* 

geological structure.. 18, 9 

rough section across... 20 

S. V. RR.and.. 40 

topography............ .............. 19 

Great o u tb u rs t, oo pp© r m 1 ne............ 95 

Mini ng Co• 71 

W. J. March property..... 71 

Great Valley, Va., auroral gro up........ II4 

Cambrian Iron ores.................. 128 

geology. *2, 54 

hydraulic formation* *. 43 

Ironbeariug rocks................... * 

-furnaces .. 30 

limestone*...5, 42, lot, 16» 

limits. 41 

manufacturing resources.. 

metamorpblsm... 94 

neutral Iron ores..... • • • 16 

priii Kwrdlal ores. 133 

■ Silurian rooks. 4*» 

8. V. RR. and.,.. 36 

topography.......... 41 

upturned strata... 3 

Great Willis* River..... 121 

“Green flame,*’ copper test... 70 

Green sand marl, mlocene. 9) 

Spring, mica. 84 

Greenbrier Limestones..20, 29, 108, 18*/ 

Mo., umbral shales. 2 h 

River, anthracite.. 2o 

bridge... 28 

shales.. 19, 20, 29, 108, 182 

Valley, Pittsburg South. RR. and.. 7*2 

White Sulphur Springs, sale.. 63 

Greene county, copper mines........... 84 

veins.. 67 

Greensville, soapstone stratum......... 63 

Greensville county, mesozolc... 12» 

Greenville furnace, ore analysis........ 182 

ore supply...... 182 

Greenway, Court... • 37 

Iron mines.......89,176 

specular ore 12 

Grey Eagle Furnace.. 3n 

Grindstone Mn.. 39 

Grove Hill. 37 

Grubb, Gen. E. Bard... 40 

Guerrant, MaJ. W. F...- 133 

Guerrant, Maj. W.G.... K* 

Guilford, copper ore near.... 167 

Guthrie, J. J».»••»•••• ■•••••*•«*»•*■**•«* 133 

Guyot, Prof. A., quoted............ 56, 61 

Gypsum, mesozolc.. • 126 
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Hagerstown, 8 V« RR. and •....... *30, 3i 

Hahn. Mr., on dephosphorizing......... 

Ha! dy-Franco is coke oven.... 

Hale, F L. property ... 

Hull’s Mill ................ 

Hamilton, A. M. k Co., paint mill 

Capt. A. M • 

group, Cow-pasture valley 
Devonian Iron ores..... 

Lewis Tunnel. ........ 

Place, Iron ore analysts.... 

Hampden Sidney College...... 

Hampehlre c*o.. Iron ore,...... 

Hampton copper mine......... 

Hampton Roads, harbor....... 

Huntini <on and............ 
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55 
175 
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121 
174 
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88 
148 
34 
14 
37 
73 
173 
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Hancock, Gen*], on tariff. . 158 

Col.................................... UO 

Hanging Rock district, coals............ 19 

foreign ores to....................... 154 

“Hanging Wall,*’ Mount Athos system.. ' 11 

Hanley, Capt............................. R1 

Hanover, cou nty, mesozolc.............. 3 *20 

J unction, C. & O. R’y and............ 25 

Happy creok valley...................... 37 

Hardware River.......................... 122 

Hardy County Iron Co................... 66,174 

Harper's, Ferry....41, 73,142 

Magazine, quoted. 

Harris, Hon. John T................. 

Moses.... 

Harrisburg. Page Valley ore to...... 

Pittsvllte ore to.................. 

S. V. RR. and..................... 

Warren co. iron ore to........... 

Wash.C. & St. L. N-G. RR. and.. 

Harrison, Doctor..................... 

G. M. k W. B....,.. 

Harrisonburg.....27, 83, 35, 41 

Hart, Capt. J. T.... 133 

Hartman, Michael, estate, Iron ore on.. 186 

Mr... 36 

Hartranft, Ex-Gnv... 13,113 

Harvey's Coat Mine.... 186 

Harvard University, Mass... 2,165 

Haskell, Rev. John B.. 119 

Hatch, A. 8. 151 

Hawk's Nest, botanical wealth. 118 

C11 iff i 

coal analysis...... 103 

Coal Co. ......... ...20,48, 102 

-Gauley Mn. section.. 22. 4ft 

section ..... 20,12 

Haw ksbl 11 creek, magnetic ore —...... 38 

valley .. 37 

Haxall, W. H... 178 

Hayden, Prof, quoted......'. 120 

Hays’ creek, fault. 54 

Hays gap Run......185, 192 

Hazel Run... 121 

Healing - prlngs. .. 66 

Hedgman’s River... 1*22 

Heinrich, O. J., on mesozolc Va. j- 190192 

quoted...... 92,181 

Heins, John4rtl 

Helderberg limestone, Brock’s Gap. 141 

CUftou-forge. 6 

Craigsvllle marble.....44, 55, 141 

Low Moor....149,151 

Matr's Bin. 56 

Massanuttou belt.****.... 61 

S. West Va........ 97 

Hematites,—See also brown hematites.. 

arclueau.... .3, 4, 96,13ft 

Low Moor.... 150, 151 

mesozolc.. —.... 15*2 

Hendricks k Co. 58 

Henry county, agriculture. 9 

Danville k N Elver RR. and.. 9 

or© beds, lease... 73 

soapstone quarries... 9 

Henrico county, mesozolc................ 120 

Hewitt, A. 8 .............................. 1 

Heywood, Rev, Tlios..................... 84 

Hickerson 1*2*2 

Hlcksford, mesozolc.................. 1*20, 123, 142 

Hlestand ore bank -**• . 34 

High Prdnt............................... Til 

Highest ©xal measures, Va.............. 20 

Hllemati, Cook k Co................... 73, 84,1H9 

HUlsville..... 9,63 
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Hinton, C. & O. R*y and 
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W. Va. Educat’l Ass’n at... 

Hitchcock, Prof., quoted. 

Hobson gold mine .. 

Hoffman's Run, coralline bed . 

Hog-back Mn..... 

Holley, A. L..... 

Hollins Institute..... 

Hollow Run, iron ore, analysis 

Holston River....... 

Balt k Plaster Co. 

Tennessee plateau, 8 . V. RR. and 

Valley, gypsum deposits..... 

salt deposits.... 

Honey vllle... 

Hoop-poles, demand for 

Hoosoc Tunnel k N. T. Central RR. 

Hope Mills 

Hornblende, Blue Rldgo copper region 

Horse Mn., denudation.... 

N. W. undulation at. 

Romford, Mr 
Hot Springs. 

Hotchkiss, Major Jed., AusLed, Prof, and 

compliments to..21, 31, 40, 53, 66 , 147, 177, 193 

Great O. coal basin... 1ft 20 

James River valley.................. 2 

Pago Valley, magnetic ores. 38 

Pftisburg Chamber of Commerce 
a* 1 dressed by..............33 

Pittsburg South. RR. and............ 7*2 

Rich, k B-W. UR. resources fcc... £ 

B. V. RR. and its tributary country j- *** 5 ^ JJJ 

Smlthers-Gauley coal lauds......... 47-49 

Society of Arts, London, Eng., ad- 

d reseed by .. 89 

“Tho Virginias," Introductory. I 

U. a. 10th census and......117, 119,133 

Hotchkiss* Physiography of Va., quoted j- 37**159 

Summary of Va., quoted............. 4, 14 
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Hudson, James River valley 
iron oro, deposits....... 

analyses............. 

Purgatory Mn...... 

shales ............................. 

River, trap rocks... 

Hudson k Patrick... 

Hughes Creek, se«*t : on...... 

Hummer, Mr., sulphur works........ 

Hungary Station...................... 

Hungert’s Creek...................... 

Hunt, Dr. T. Sterry................... 

Hunt’s Creek, slate quarries.......... 

Huntersville .......................... 

Hunting Camp creek, fossil oro....... 

Huntingdon county, Pa., ore analysis 
Huntington, C. k O. R’y k..25, 88, 91 ,167, 
Elizabeth, Lex. & B. 8. RR and..... 

Pres. C. P.......................27, 47, 

Hnnton, Eppa„..... 

Hydraulic 11 roestones..... 

James River Valley... 

Hydro mica, James R. belt 
Hylton copper mine....... 

Hyndman, E. K. 
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Imboden, Gen. John D.. 106 

Immigration, Georgia...... ... 184 

Va. k W. Va............ 69,184 

Indianapolis, Ind........ 9 

Industrial s *rvey, Va. k W. Va.......... 25 

International Real Estate Society... 2G, 51 

Introductory, “The Virginias*'......... 1 

“Iron-Masters Laboratory," Britton's.. 119 

“Irou Age," quoted....51, 58, 66 , 84 

Iron, analyses..... 39, 80 

dephosphorizatlon. 7 

forges, Wythe county... 58 

furnaces. A. M. k O. RR.,along...... 30 

0* k O. Ry.,along.25, 53, 149,150,181 

Va. notes on.. [ 111 

furnace properties, sale of.. 15,63,58,154,165 

making, Amherst county..... 151 

Blue Ridge... 70,71 

Buchanan... 112 

Buffalo Gap..........149,1R8, 181 

C&llie furnace....... 149 

Ferrol.... 149, 181 

James R. valley..5, 12, 13 

. Longdale.149,181 

Low Moor....69, 149, 150, 169, 181 

Page Valley................. 34,36 

Qulnnlmont...148, 149, 181 

Shenandoah Iron Works. 39, 69 

Bouthorn States... 58 

V a. 160 years ago. 69,8*2 

Wythe county.. 68 

ore land, sal® or lease... 73, Hj 

ores, see blown hematites, hemiltes, 

magnetites, kc... 

A. M. Jte O. RR. along............. 63, 119 

Apalachian.... 9, 128 

Arcadia property.104, |06, I19-U2 

analyses. Ill, 112 

arcliman......3, 3% 57, 92, 93, 128, 138-140 

„ analyses...................... 4,96 

Bedford Iron Mining k MTg Co. 119 
analysis...................... 119 

Brock’s Gap...................... 140,141 

Cambrian (No. II.)............... 170, 171 

analyses...................... 17 1 

carboniferous.128, 182, 183 

analyses............... ...... 182, 187 

O. k O. HR. along. .24, 25, 38, 119, 154, 166 

Clinton (No. V, [ 

Commonwealth Mining Co...... 175 

Cumberland Gap... 78-80 

analysis. 80 

Din vllle k N. River RR., along.. 9 

Delaplane. .. 17 

Devonian.... 128,175 

foreign, for America.. 26 

Hudson (No. III.).5. 61, 107, 141,170 

analyses.... 6 , 107, 171 

James R. belt......10, ll, 12 , 13 

Lower Helderberg (No. VI.).. 175 

. magnetic.14, 38, 57, 81, 92, 111, 138 

analyses. 38,81 

Massanulton Mn. 35,38 

Medina (No. IV,).. J74 

Mesozolc.128,162,163 

mixtures for furnace*.... 7 

OrlHknny (No. VII.).} Jfi 

analyses.. 7 

Page Valley...34,35, 36, 38 

Piedmont-Midland .............. 88 

Plgg River Mining Co —........ 

Primordial fNo II i ** w 

rrimoraiai («o. i.) .. j 128 , 1 53, 160 

analyses... 6 , 1 G 1 

Purgatory property. 156-158 

analyses.......... 157 

Rich, k 8 -W. RR. near. .91-93, 96,106-109 
Rich-patch....................186, 18 ft, 192 

Roaring Run......157, 165 

Shenandoah irou works. 39 

Shenandoah valley.36, 40, 50, 27, 73 

Mlurlan...43, 44, 45, 1 * 28 , 171, 174, 175 

South Branch, W. Va............ 66 

Southwest Va.................... 97 

specular.. .38, 5.7, 67, 73, 96, 104, 106 

tertiary ...... 128 , 129 

titanic .......................33, 3 ft, 40,165 

Va., awards to.... 154 

1 128-130, 138-140 
Prof. Rogers on.... J-152, 160,101,170 

J 174, 1 H 2 , 1 H 6 188 

U. 8 . Census and..... . 68 , 85, 117 

VA-Mldland RR. transporting 63 

Wythe co., analysis.......... ]5 

pyrites,............................... 126,139 

schists, Joshua Creek................ 12 

Iron ton, O. Iron works................... 51 

Ivins' brown hematite mine............. 34 




Jackson, county, 0., blast-furnaces 
Jos. barytes deposits......... 

Ittver, CUfton-forgo pass........ 

Low Moor mineral lands on 
Rich, ft A. RR. and 


Jackson River, Rich-patch Iron region on 186 
Jacksonville, copper mines near........ 80 

JaraoSrp. E. k Hon, Speedwell foe...... 30 

J. Watson. The Standard, quoted.... 196 

James River k Ka nawha Canal, Buchan¬ 
an k 01 If tun-Forge RR. and ....... 2 

Campbell, Prof. Joliu L. on.......... 2-8 

convict labor and.................... 117 

option for purchase of, 27 

oro shipments by.................... ill 

Rich, k A RR. and...................9, 53, 73 

Rich, k S-W. HR. and................ 81 

resources of adjacent country...... 2-8 

Va. Legislature and................. 117,1»8 

water power.......................... 8 

James River, Arcadia Iron property on. 104-11 2 
channel .............................. 17, 142 

drainage basin..... 4 1 

Hampton Road.ii expansion......... 159 
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Iron estates, kc. along. V ^ ^ {^j 

mesozolc Va on..... 120, 122, 12iiJ 142^ 143, 152 
pass, natural section at... .......... 42 

Purgatory Iron prop'ty on... 156-158 

Richmond coal basin on.190, 191 

Rich-patch Iron region on.... j* 185 * j 88 * jjjj® 

water power.....88, 111, 194 

wharves,ooal kcokemovem't J-}g 4 

James River Gap, Blue Rldgo......86, *7, 94 

James River Iron Belt, Col. McDonald on 10-13 

geology. 10-i‘2 

topography... ltl 

James River Ht’l A Iron w'ks, notes on. |3,113, 177 

description of works...........113, 116 

management...... 36 

officers... H3 

operations...127, 183, 159 

James ltlver Valley, barytes.... 8 

catchment-basin.......... 2 

developments .. 2 

fireclay. S 

glass-sand. 7 

hydraulic lime............ 7, 107 

iron manufacture.....5, 104, 158, 173, 185 

Iron ores.3-6, 93, 104, 106, 107, 139, 156, 175, 188 

limestones..6, 7, 93, 106, 139, 189 

manganese... 7 

marble........93, 107, 189 

mines...30, 40, 88, 89, 151, 167, 175 

S. V. All. and... 36 

Silurian—.. 41 
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trap-rocks.... 143 

Jarvis, T. J., Gov. N. O... 72 

Jefferson, county, W. V....____.... 41 

S. V. RR. across —.. 37 

road, gossan outcrop. 77 

“Jeffersonlou," quoted. 84 

Jefferson's Notes on Va , quoted.. 93 

Jennlng's lead, Blue Ride.. 76 

Jennings' Creek, flag-stone quarry...... 1 »2 

furnace sites.. ill 

iron ores.. ...4,105, 111 

Jerry Limeberry mine, Blue Rldir©..... 74, 95 

J©rsey City, potteries.. 178 

John's, Creek............................ 108 

Mn. Iron Oo.......................... 30 

Johnson, J. E............................. €6 

Prof n quoted......................... 126,191 

W. J.................................. 178 

Johnston, John W........................2, 30, 88 

Job. E................................. 88 

Waller N............................. 104, 106 

Jones, J. T. ft Co., ooal mine.... 184' 

T. C., Sup’t...... 36,113 

Jones’ Creek.... 121 

Jump Mu. 54 

J urasso-Cretaceous.. 14,15*2 

-Trlasslc, areas,R. k S.-W. Ry.across 90 

coals...... 20, 9i 

ex planatton... 14, 152 

K 

Kanawha coni, coke from. 165 

collection, award to.... ]54 

market, Cincinnati.... *26 

test, Chief Eng. U. S. N.... 22, 23 

Kanawha coal-field, geology.. 19, *20 

Hotchkiss on... 1H-20 

Iron ores..*..182, i8t> 

Prof. Ansted and... Ml 

Hmlthers-Oauley tract In.......47, 48, 49 

topography 19 

Kanawha, ‘Gazette,"quoted............ 21 

River, Improvement.. .21, 47,134, 135,136, 137 
minus along...................... *24 

ooul and coke from —...... 13, 25 

Swlss-Araerlcan trade depots on 69 

Kaolin beds..........60, 84, 93, 178 

Karnes'Creok. 185 

mineral lands on.............150, 19*2 

section at..... 189 

layser, D. A., land sales...6, 73, 154 

ore lands..........-........_... 189, 193 

Keene, Jas. It. 9 

Koeuy's Knob, geodetic station.... 101 

Kelley's Creek, irou ore, analysis. 1KH 

Kelso, Mr. .. ]H6 

Kent, Col. J. F., Iron ores...... 78 

Kentucky Gool. Survey, quoted.2, 108, 113 

Kerr, Prof. W. C., N. 0. gold gravels..... 165 

mica veins. 168, 169 

to It iterate ® * # % % # i@j 

U. S. Census and....... ... 1IH 

Kimball, Dr. J. P., quoted.. 93, 175 

F. J... 195 

Otis........ 8l 

K Incan non*8 Forgo. 5 ft 

property, copper ores................ 75 

Klngwood, basin, Iron ores.............. )k3 

ferry, coal seam...... ............... ift, 

KlrchoIT, H........ 26,6.* 

Kirk, W. T.... 113 

Klrkbrido, copper mine................. 74 , 95 

Mining Co............................ 74 

Klshlcoqullls Valley, Pa................. ]08 

Klttoetln Creek, Tala se rocks.. 140 

Knobly Mn., ore analysis............... ]74 

Knott, J. P.... 88 

Knoxville, Tenn.......................... 60 

Krupp's dephosphorizing process...... 7 

Kyger farm, sale...... 173 
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Labor, oonYlot. .... 117 

Iron-making and...... ........... 00 

Viilie j ,. .. 84 

Laboratory, Iron-Haute re............... 119 

Lafayette College, Pa.................... 1I8» 198 

Lake Superior, iron onii from.......... 79, 98 

Lau.rel, Creek. aectloi at... 31 

gold discoveries.......... ...... 188 

Hill, Iron ores........................ 189, 188 

Laurentlan Highlands.................. 183 

Lead, ore deposits, Southwest Va....... All 

R. it S-W. RR., along... 107 

wor) A. M. feO. RR., near......... 80, 68 

Leakarille, Dan Hirer deposits.... ..... 133 

Lee county, geological; surrey... 181 

Leesburg .. 139 

Legislature, Va., acta.... 117,118 

Lehigh, basin, coal statistics........... 199 

county, Pa., hematites... 88 

Valley, Iron mines.. 84,80 

Leldy, Dr. Joseph.. 101 

Lesley, Prof J. P., Quoted14,19, 00, 79 

on Apalachlan Va.. 108,109 

Leeoinne's Elements of Metal'gy,quoted 45 

Lewis, CharlesC..... 30,51 

Major A...... . TO 

Major J. F....................58,183,148 

Mrs. J. F. 138 

Lewis a Gay, Iron oree...... 105 

Lewlshurg, W. Va,.... 90,73 

Bank of... 78 

Lewellen, L. S n quoted.. 5,104 

on Arcad la estate...• «. 119 

Lexington, coralline beds............... 44 

Iron ores.....* * 171 

James R, canal to..... 80 

limestones....... 43,45 

RR. projects..... 181 

Lexington lit Big Sandy RR.••»•••*•••»«» 

C. 4 0. By. and.... 178 

Liberty furnace .*.. • 1JJ 

Llbethenlte, Meeoiolc... 130 

Licking Hirer. 133 

Lick range, Cambrian Iron ores. 171 

Ltmeherry, F. tract, Blue Ridge ........ 74 

copper mine........* 95 

Jerry, tract, Blue Ridge.. 74 

ooppermlne... 85 

LHne-buruing, \ a.*. 1*5 

Limestone, see Greenbrier, Helderberg, 

hydraulic, he... 

Arcad la property 105 

James R ralley....7,13,98 

lower Silurian.. ... .45, 54, 50 

magnesian. ,48,04 

mesozoic.....13®» 1*4 

primordial... 18® 

Purgatory iron Propmy. 158 

R. fe S-W. HR , along...... ...... 98, 90 

Shenandoah Valley.............. 57, 01 

Creek. 1® 

Hill, ore analysis.... . — . 1 < 1 

Llmonlte, analyses............ ......... 157 

Arcadia property..104, 105, 110 

Botetourt county..................... 1 107 

irlmordlal 4, 67 

*urgatory pro party.................. 167 

Linden, copper ores near................ 173 

Linvill's Creek....... 185,140 

Little, Bearer-dam, eoxlc rocks......... 143 

Fort Valley, Iron ores............... Ill, 174 

“Germany"................ .......... 140 

Monocacy River.......... 132 

Mountain................ .. 50 

North Mn., Gap...................... 140 

Iron ores..141,174,175 

Silurian..... .. 41 

River, Blue Ridge .63, 70, 77, 95 

gold deposits.. 39 

Seneca Creek. 132 

Tuckahoe Creek..... 130 

Liverpool. Eug., Va. manganese to...15,106,107 
Lobdell Car-wheel Co., ore land pur¬ 
chase .... ..15, 58, 73 

Lockett’s Forge. 58 

Locomotive, coal... 49 

works, Baldwin...... 40 

Logan, T. M.......... 178,184 

London, England..180, 149 

Longdate, blast furnace.0,25, 53,05 

Iron Co............103, 149, 181 

Loose, J. S...73 

Lost River, RR. project.... 185 

Loudoun oounty, copper ore .a ......... 167 

land sales... 173 
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Brothers... 

Lower,Cambrian, &., see Cambrian, Hel¬ 
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carboniferous, Va...14,107,183 

coal measures, Va., coal beds....... 89, 47 

coal mines.................30, 48,154, 177 
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extent..... 18 

see coal measures, Hawk's Nest, 

Ne^r Biver,fee 

Low Moor Iron Co., blast furn., descrip. 160 
furnace reports..........149,160,169,181,184 

Iron mines, section... 9,189 

iron ores...34, ISO, 151,188,189 

limestone.......... ..............1177,189 

mineral lands......130, ISO, 193 

mining operatlojui.. 150 

officers................................ 150 

ore contracts.... 133 

organisation.. 150 

pig Iron, cost......69,161,169 

sales.... ......................... 181 

Lowry, Col., land purchase....... ...... 166 

Lowry’s ore bed, Rich-patch Mn........ 154 

Lucy Selina furnace.....63,149,175, 181 

Ludwig, Edmund D.....................36, 51, 69 

Lumber, W. Va............ .. 161 

Lunenburg, “Schorl".................... 138 

I n ray, “Advance,” quoted.............. 193 

Cavern................ ... 37,193 

furnace el ten near................... 36 

Iron Co.. 40,118 


Lyle’s Gaii, section... 
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Lynchburg, “Advance,” quoted.....158, 

A. M. Iki O, mineral traffic and....... 
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Iron ores near........................ 

James R. bridge at.................. 

elevation at...................... 

“Raws/* quoted... 

R. fe B-w. RR.and.... 
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Va. Midland B.R. and................ 

“Virginian,” quoted.... 

Lynchburg Iron, Steel lit Mining Go.... 
Lynn farm, sale..... ............. 
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oounty, copper mines........... 
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Madreportte..... 

Magnetic Iron ore, Arcadia Prop'ty 
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Buckingham oo...133,138 

Danville fe New R. RR n along....... 9 
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Manganese ore, 0x1 mora 11 tning Co.. 

discoveries... 

Donald, W. A., on 
James R. Valley.. 

Little Fort Valley 
Massanutton Mn........ 

mining..............— 

Page Valley............. 

Rich fe B-W. RR., along 
Shenandoah Valley..... 

Mann's Creek, coal land on 

Manning, Francis H. 

Maple Sprimr, ore bed. 

Marble, Cralgavtlle. 

Peyton, Col, land...... 

Rich, it 8 W. BK. along...... 

Shenandoah Valley..— 

Marcellus shales.. 

March, W. J.... 

Marlon, Va........ 97, 

Marks coal mine... 

MarksvUle, copper ores near............ 

magnetic iron ore near... 86,98 

ochre banks near.................... 86, M 

Marl, for furnace flux................... 151,173 

Marsh Run....... 133 

Martin, Ben)., Va. lands granted to. 192 

Capt. W. W ........................... 81,193 

Martin's, Va...* 133 

(Vial and Iron deposits near...... 19 

sale of mineral prop’tles near... 53, 58 

Creel, Iron ore.. 79 

Martlnsburg, W. Va.., limestone......... 16 

Maury land .....2, 88,72, 90 

furnaces, Va. or® for___........... 

mesozoic ....... 

Potomac deposits... 

Mason, Capt. C. R., ore land purchase,. 

Major, mining operations--- 

R. #‘,| land purchase......... —.... 

Mason, Hoge fe Co. 

Massachusetts, cod-fish hatching.. 

glass material from. 

mesozoic rocks... 

Massanutton, belt, minerals... 

Bhenand. Valley.*. 

Mn., Iron ores.............33, 35, 170, 171, 174 

Silurian.... 41 

slates. 36 

Massaponax River... 121 

Mathews, Gov. Alex. F.... .33,51, 69 

Mattapony River.... 142 

Mauch Chunk, red shale, Pa............ 10H 

Maude View, Iron mine......... 89 

Max Meadows... 30 

Mays' Mn., Iron ores.. 156 

section ..156,157 

Maysvllle, mesoxolo... 142 

McAffee’s Mn., No. in. ores... 107 

McCreath, analyses... 111,118,191 

McCreery fe Lowry.... . 85 

“McCulloch BUI," foreign bondholds ft . 149 

McDonald, Col. Marshall...........3, 4,10, 66, 96 

Gen. James... 193 

McKenzie, James A...................... 8J 

McMahon fe Green.. 40 

Meadow creek, coal measures........... 30 

Means, Pres. John. 160 

MeaVoamp mine.. 71 

Mecklenburg, “schorl”.................. 188 

Medina Sandstoi es..............41, 64, 55, 78,188 

Meehan, Thomas......................... ISIS 

Meherrln River. 143 

Meigs oo., Tenn. fe Va. Mining Oo....... 75, 76 

Muroer, oo., W. Va, Kanawha coal.. 19 

Pittsburg fe W. Va.BR. and...... ]0i 

xlno works..... 30 

Mesoaolc Va., accessory minerals....... 126 

boulder formation.. 144 

coals.....126, 144, 176, 190, 191 

conglomerates ....................... 123,176 

economical products................ 190-192 

fossil® ............................144, 176, 177 

geography .. 130-123 

geological character.............. 143-145,155 

igneous rocks.......................•. 136 

iron ores..........................128* 152,153 

limestone .... 136 

„ , t . . .. A11 1 120-136,143-146 

O. J. Heim ich, on........... J- 15 ^ 176t 190-192 

sandstones .......................123, 144, 176 

section ............................... 145,165 


Page Valley 

Rich, fe B-W. RR^ along... 

Shenandoah V. BE., along 
Mall-matter. Va................. 

Maine, kaolin from.. 

Malr’s Mn...... 

Malachite, mesoaolc........ 

Malden, iron ores... 

Mallet, Prof. J. W., analysts by 

quoted. 3,96 

Manakin Ferry.. 130 

Manassas, Branch, Va.Midl'd RR.37,159,173, it# 

Gap......... 123,142 ( 
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371 
61 
15,31 
36 
96 
60 
23 
81 
38 
15 
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61 
55 
71 
101 
190 
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Mesoaolc Va M slates and inhales......... 130,144 

Mesoaolc sea............................. )42 

Metallic paint, Hamilton's.............. 88 

Metallurgical Review, quoted . 191 

Metaxuorphlc, Iron ores, Va............. 138,140 

rocks.................................57,, P\ 91 

Meteorological Item..................... 175 

Mies,, beds, Va. .. 177 

veins, N C n Prof. Kerr on........ ., 108,169 

Micaceous, garnet slate, foe flux....... 188 

Blatea................................. 189 

Michigan mining region................. 65 

Middle Cambrian fee., see Cambrian, 
carboniferous, coal measures fee.. 

Middle, Mn.. ore outcrops............... 61,108 

Pa. Iron region....................... 108 

8ta ss. iron production.............. 58 

Midland, Va..... 2,138 

R feB-W.RR.and.. 90, 91 

Midlothian, basin, coal mining.92,130,184 

coal, analyst . 191 

series... 177 

Mike’s Knob, Cambrian Iron ore... 37 

Milford, B. V. RR. to..... ..... 37 

Mlllboro. .... 46, 55 

Springs... 65 

Mill, Branch. 185 

Mu .. 55 

section by C. fe O. R’y............ 44 

Silurian iron ores....... 176 

Miller, M. E.... 33 

Milnes, Hon. Wm., Jr..... .84, 69, 166 

Millwood .. 37 

Mine Run. 37 

Miner's Lode Copper Co... 53 

Mineral, oounty, w. Va n coal lands..... 101 

lands, sale of.......... .90, 73, 88, 101,183,162 

springs, R. fe B-W. RR., along.. 109 

traffic, A , M fe O. RB... .31, 97,130, 167 

Mineral fe Lumber By. Co., Incorporated 118 

Mining, Engineers, prospecting in Va... 86 

statistics, U. B. Census.........58, 85,117,183 

Minor kOo....... 88 

Miocene, Va................90,91,138 

Mississippi Valley, primal ocean....... 41 

Missouri, iron ores, analyses. Ill# 

price .............■.'..a.154 

minerals to Pittsburg-.... 72 

Mlxter,J. W. 68 

Moocason Gap.. 109 

Motley's Creek. 132 

Monkey Grave...... 71 

Monocacy River.. 132 

Monongalia 00 ., W. Va., Iron ores....... 186 

Pittsburg fe W. Va. RR. and......... 101 

Monroe co. “ “ . 101 

Monterey, RR. to..... 178 

Montgomery, Ala......... 151 

Col. Alex... 78 

Messenger, quoted. 50 

“Grits,” Prof. Rogers'..... 90,107 

Montgomery co., Va., archman rocks.... 88 

coal field...64, 90,109,137 

gold In..........50,8% 118 

primordial ores...................... 160 

Silurian .. 41 

xlno oree......................... a .. 138 

Montpellier.............................. 122 

Moore, P. N , Oumberland Gap Iron oree 78.80 

Moore oounty, N. C., mesoaolc........., „ 143 

Moorefleld “Examiner,” quoted........ 21 

Moran, W. P., farm... 167 

Morgan, General......................... 37 

Morgantown, quarry—sandstone....... 188 

Morris, D. P., special agt , U. 8 . census, 198 

Doctor, iron mining.... ............. 53 

John 8. 194 

8. F., quoted „. —.. 37,109 

Qulnnlmont coke ovens and..... 101 

section by. 31 

W B. 113 

Morrison's Cove..... 106 

Morrow county. Moeely mine.... 133 

Morton's mine, auriferous pyrites...... 138 

Moselem mine, Lehigh Valley.. 34 

Moeman, A.T.... Kill. 

Mossy Creek, ore analysis.. 171 

ore beds.... 170 

Mound Builders' mines.. 168 

Mountain, Creek.. 133 

-Top Hotel. 53 

Movable dams, Kanawha R...... 135 

Mt , Airy, A. M. fe O. RR... 41 

Alto Mining fe Land Co., looorpo’t’d 118 

Alhos system, James R. Iron belt... 11 

Lookout, Blue Ridge.. 68 

Meridian, RR. route to... 40 

w.orrls, ooal betlls.»«.»• .««..*,.«.«.»* 48 

Stuart, eocene.. 130 

Torry* primordial ores.............. 160 

Vernon, fClFf® 97 

furnace... 37,131 

mesoaolc......... 142 

property. 00 

RR. Co., Incorporated... 117 

Muddy River, ore district, Ky.......... 64 

Munday. Doctor, plantation—......... 11 

Creea, furnace, Ohio...... 69 

Va.......... 10 

Hill..... 11 

Mundy, Dr, J. C....... -. 89 

Neville.................—--- 88 

Munford fe Grubb, mining operations.. 89 

n 

Naked Creek. ...... 39, 57 

Native lead, Blue Ridge... .63, 70,76,77, 95 

Natural, Bridge... 43 

coke, mesoaolc.... 136 

Nautical Gazette, quoted................ 184 

Navy Yard, U. 8., N. Y., N. R ooal test.. 23 

Washington, Shsn. blooms tested... 39 

Neabsoo Creek... 121 

Nelson county, copper ores...._..... 8 

iron ores..........................8,4„ S3,175 

manganese........................... 4 

mesoxolo.......... ................... 133 

New,Gen. John C........................ 9,37 

Prof., quoted.. 30 

New. Berne, N.C. .. 184 

Brunswick, xiiiuiiganese from........ 106 

Can ton, furnace...................... 138 

Iron ores near................ 138,139, 140 

micaceous garnet slate.......... 138 
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17B 

91 
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New, Creek Mm. Clinton iron cam...... 

Jersey, Highlands.... 

white ware potteries............. 

Kent oo n pulverulent white marl..... 

R. fe B-W. RR. and............... 

London, mica beds................... 

Market.......86,122, 148,173 

Market-Li ray Gap. .. 83 

Orleans to N. Y. via Shen. V. RR...„ 86 

York, city......... 1., 3, «, 1% 24, 4«» 97,104,151 

Ooal Trade Journal quoted..... Ill, 11 

Mining Record, quoted.......... 147 

State 36, 78 

Red Sandstone country.... , 93 

River, Blue Ridge drainage and.... ill: 

botanical Held.......... .. 113 

ooal and coke anal.... .22, III, URL 154,1.71 

ooal....................8, 22,23, 35, 49,103 

coal-field......................... 1, It 

map of.. 103 

Morris, B. F.on... ...103,103 

section.. 30,21 

coal-lands, sale. 73 

coal mines.. 34 

Coke Co., Incorporation.......... 33 

coke..8, 13. 35, 51, 69, 100, 111. 149.158, 166* 

coke-ovens... .... IS, 26, SI, 46, 66,108 

conglomerate-series......37, 28,103 

fossil ore........ 10t 

Kanawha River mind............. 19 

(19, 47, 103, 108 
1149, 150, Ul, 177 

north fork of, gossan. 77 

specular ores... 104 

plateau. Blue Ridge.. 69, 71 

Railroad...... 86 

Valley, Bessemer ores......... 73 

elevation.. 41 

Zealand, manganese from........... 106 

New York, and Ohio Iron lit steel Oo. 154, 159,165 
and Va. Iron fe Coal Co... .........51, 53,158 

Newcastle, iron ore beds near........... 6 

Newport, Giles co. 9 Va... 80 

Prof. Rogers at. 147 

Newport.News, €1. It O. RR. deep water 

terminus...............i............... 37,159 

73 

......... 193 


lower measures, ooals 
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106 

36 

58 

39 


News Ir Farmer, quoted.... 

Nicholas, Knob.. 

Slate Company.......... 

Nicholson, W, L.... 

Ntttany Valley, Pa.......... 

Noah’s Ark Tunnel, Iron ore 

Noble, John 8 ., fe Co.. 

alnc mine.. 

Norfolk, Va...li, 37,80, 09, ITS, 173 

“Virginian,” quoted...173,178 

Norfolk fe Great Western Ry.. ...... 149- 

fe Fortsmauth Terminal Ry., Wharf 

fe Warehouse Oo. 113 

Norfolk Knitting It Cotton 111 Tg Oo.. 118 

Norris Jk Brother....... SI 

North, Rev. J.,11 «•••*.•.....*.«........... 53 

North-Anna River.... 130,141 

Branch, Pototnac River, Iron ore.... 187 

Carolina, copper lode....... ...... 83 

copper region.... 62, 71 

gold gravels...................... 106, 168 

gold region....................... 92,166 

meeoaolc..... 120,143, 1 76 

mica veins................. ..... 168,169 

mineral wealth. Prof. Kerr on.. 7a, 73 
Pi Its burg Bo u thorn RR. and..... 72, 73 

Fork, Shen. It,, Brock’s flap on...... 14* 

resources of country on......... 186 

water-power...................... Ill 

Mountain, Clinton formation.. 3, 6 

geology and topogrmphy......... 41, 44 

Hudson formation.... .3, 44,107 

Iron ores....... 6 , 6 ,1U7 

Medina sandstones. . 64,56 

Oriskauy 

section..... . 42, 55 

River, canal branch 
coralline bed.... 

Gap, coal mine at 
glass-sand 
manganese 

marl.... 

natural section...... 

primordial formation 
water-power.......... 

Northampton 00 ., Pa., slates 
Northern lead, Blue Ridge 
Northern Neck, miucene beds 
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Norton, England... 38 

Nova Scotia, manganese from....... 106 

Now Ian's 123 

Nowlin Mine, Blue Ridge. HI 

Nutall, hematites...... 12 
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Oak Ridge Colliery 
Oakland furnace.., 
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Ohio, coal basin, see Great Ohio.. 
furnaces, New River coke to., 

River.... 

sections on................ 

stage of.. 

“Old Commonwealth,” quoted.... 

Old Dominion, coal mine......... 

Land Oo................... 

Blabs Quarry...... ........ 

“Old Iron Bide Paint”....., ...... 

Old Trinity Mining Co..... 

Old Virginia Colliery............. 

Olelferou group, mesoaolc 
Olivine, Blue Ridge...................... 

Oneida conglomerate.,.................. 
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Opossum Creek, barytes................. 

Orange, C BE.... ...... ............. 
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Onlway Slate Co... 93 

•Ore Knob, Copper Co........... ....-30, 53, 84 

on jq>cr loder............ .. 63, 77 

mine................ ......... ...76, 95, 97^ 173 

gottoao....................... —...... 7, 77 

Ore«, Va., see copper, Iron, lead, manga - 
none, \c.............................. 

•O risk any formation, Brock's Gap....... 141 

iron ores, see Iron ores.............. 

James Valley... ... 3 

Rich patch Iron region.......... — _1H9 

sandstones............ ............... 55, 56 

OBborn, 1 rof , Metal, of Iron, quoted... 7 

©tie & Uro., elevators— ... 150 

•Overall's copper mine,................. 35, 57 

Overman, Practical Metallurgy, quoted 99 

Owen, Prof., quoted .. 97 

W. L. .... 1*4 

Owens & Uuckey, slate quarry.-..... 31 

•Oxford Ochre Co.... 162,173 

P 

Pacific Mall Steam-ship Co.. 9 

Page, W. N., quoted....4ft, 65,192 

section by............ .. .30, 22,102 

Pago Valley, copper ores................ 53 

iron and Iron ores. 39,160 

magnetic ores.. 3ft 

minerul resources. 34-36 

ochre**........ ••••35, 60, 173 

Prof. Prime on........ 34-36 

B. V. ItB. and.......... 37,193 

.PaintCreek, colliery..... 24,4ft 

shoal...... ... ......134,135 

station, 0. A O. RR....... 20 

valley..... • • 19 

lick Mn.... 10ft, 109 

Painter, Abraham, 4c Co... 68 

Painter’s Branch, sine blende ore...... 39 

Paleozoic, group, Va...14,94,175 

sea. 162 

Palmer, Geo. W.... 63 

V.H... 184 

Pamuukey River... 129 

Pannel's Bridge...... 123 

Panic furnace*.**•.••.•«•».»•***•••**■•** 16,30 

Panther Gap.. 66 

Pardubitz. Bohemia. 92 

Parrish, Charles..... 73 

Parsons, Ool. H. C...9, 73, 162, 192, 193 

Patrick, O. H........ 9 

oo u n ty, granite....... ............... 63 

honey production.... 9 

magnetio ores... 9,140 

micaceous elates......» 63 

Patterson's Creek Mn., OUnton ore ..... 174 

Peach Bottom, copper mine.......76, 77, 95 

Peaks of Otter_..........30, 62, 90, 194, 110, 112 

Poarisburg, red marble................. 107 

“Virginian," quoted... 73 

Pecopterts, mesozolo.. 176 

Peerless Lime Oo., limestone analysis.. 15 

Perry, J. 8... W 

Perry's Mn., fossil ores...... 3® 

Pendleton oo.. Iron ores................. 174 

Pennington, Gap. .. 64, 79 

mesozolc.......... ................... 143 

Pent zy »\ anla, furnaces, using No.V„ ore 174 

geol. survey, quoted.... .8, 19,33,107, 111, 119 

Penn.., RR., 8. V. HB. and................ 101 

Steel Co........... ...........13, 14,38, 53, 73 

Penn, A Va. Iron A Coal Co., coal mines 24 

coke ovens... 103 

Ferrol mining operations...... .2,13, 63,181 

“ property... ................. 151 

Grace furnace.......... ......63,133,149,181 

officers 13 

Qulnuimont furnace, see Quln'm't.. 

Peter, Doctor, analyses by... 80 

Peter's Mn...108,119,149 

Petersburg, deposits, mesozolc. 120 

C-»tton Mills.... 194 

Mnssanutta k Toledo RR. Co. 27, 118 

Petroleum wells, W. Va.... 84 

Peyton. Col. John L., marble. 169 

PeytonaC<*al Co., mine. 24 

Philadelphia, Pa..23,36, 40, 88, 113, 119, 161 

A. M. A O. RR. and.............31, 97, 130, 167 

‘•Gardeuer's Monthly," qubled. 193 

“Uncord," quotod... 101 

ft. t. it Hi'# and 40 

••rimes, * quoted. 184 

Ph Is ter. Elijah C. 88 

.Pied mout. \ a. .41, 53, 86 

altitude.... 90 
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fores to.... 

gneiss....... 140 

iron mines ... 8ft, 89 

Iron ores...9, 14, 33,93 

K. A S-W RR. and. 90 

Pierce, Alex. 58 

David.... 58 

William..,... 58 

Pierce's Forge. 58 

Pig iron, cost of making, Low Moor...69, 151,169 
Shenandoah Iron'Works............. 69 

Plgg River, magnetic ore belt........... 9 

Mining Co.. 14 

Pilot, Kn*>l), N. C... 62 

Mo., goldfield. 127 

Pine Hope furnace, gossan.............. 77 

Plnoy Creek, coal lands on............... 73 

section on..... 28, 29 

Pink ham,.*os., copper mine.... 167 

Pioneer Coal Oo. 24 

Piping Tree Creek....................... 129 

Pittsburg, Pa.........15, 53,72, 81, 85,93, 106, 133 

Cham tier of Commerce....*...17, 33, 73 

coal bed ..... 18, 188 

Coal Harbor.. 135 

“Dispatch,** quoted.................. 33 

‘•Evening Telegraph”.. 73,151 

manufactures.... 72, 73 

Pago Valley ores for... 84 

Southern Railroad »•»••*»»»»« .36, IHJ, J ally 73, 86 

k W, Va. RR.. 101, 18! 

Plttsvllle iron mines..................... 73 

Pittsylvania, and Franklin N*0. By..... 14, 63 

C. H................. ...........-- 9 

county, iron ores...3,10,14,116 

manganese... 116 

mesozolc.. 122 

Plastic clay. Tidewater country......... 91 

Platt, Prof Franklin, quoted........... 110, 111 

Pleasant Gap.... 123 


Pliocene.................................. 14 

Plucmer A Bramweli, awards to........ 154 

Plumbago deposits...................... 84, 92 

Plymouth. Mass...... .... .............. 15 

Pocahontas, county...................... • 19 

Pittsburg A W. Va. UU and..... 10 

umbral shales.................... 28 

Gold Mining Co...................... 53, 84 

Pocatalico coal field...................... 19 

“Poconn Grey Sandstone'*,,.,........... 107 

Point Lookout............................ 62 

Pollard, Doctor........................... 162 

Pontiac, Mich... 161 

Pool. B. N...13,113,116 

Poor Valley Ridge......................7s, 79,108 

ore, analysis......................... 174 

Poplar- rnp, estate.... 15 

furnace, iron ore... 161 

Mu...........................41, 63, 64, 170 

Poplar Bills.... 43, 44 

Porcelain, kaolin beds it.... 40 

Port Republic, battle-field............... 37 

Cambrian ore.... 170 

mi nufacturing ad vantages.. 37 

Port Walthall... .. 191 

Portan Bay Point.. 91 

Porter, Prof................. —..101, 118 

Porter’s forge... 58 

Portsmouth k Deep Creek Turnpike Co. 118 

Portugal, manganese export.. 106 

Pot-ore belt, James R. Valley.. 12 

Potomac, city, RR. to.... 27 

coal oasln.... 181 

eocene outcrop... 129 

Fredericksburg A Piedmont RR..,. 37 

marble.......... ... 123 

mesozolc....122, 143, 191 

river.......3,17, 36, 37, 41, 57, 121, 182 

Taloose slates... 140 

Potsdam, Va.......16, 43,45 

Iron ores.................163,160, 161 

sandstones...... .39, 43, 86 

shales. 94 

Potts’Creek...108,186,192 

Mn.. iron ores... 175 

Pottsvllle, Pa......5, 13, 61.112 

Pound Gap........64, 81,90 

Powell, R. N... 53 

Mountain........... 106 

Ridge, iron ore analysis.. 174 

River valley... 108 

Powhatan, Coal k RR. Oo.. 161 

county, iron ores. . 92 

mesozolc............... 121 

R. A S-W. UR. and................ 90 

furnace... 63 

Iron Co.... 40 

Mining Co. 11 

Prehnlte crystals... 63 

Preston, Coal A Iron Co... 101 

James F. 84 

county, iron ores............ 182,187 

Pittsburg k W. Va. BR. and101 
Pittsburg Southern BR. and..... 50 

■liver discoveries........... 53 

Primal group, Va.,...................... is, 87 

Prime, Prof. Frederick, Jr, quoted..33,38,60,61 
on Page Valley minerals, Ac........ 34-36 

Primordial, belt, Shenandoah Valley... 61 

Blue Ridge..94, 104, 106 

James R. Valley........ „....... 3 

iron ores—see iron oree.............. 

ochres................................ 173 

rocks............................41, 86, 87, 106 

Prince, Edward oo., mesozolc.. ....... 122 

William oo,, mesozolc................ 121 

Princeton.... 65 

Prominent Mining Eng’rs, prospecting 

in Va...... 36 

Props’ Gap, Clinton ore,....... ......... 174 

Psammltes, mesozolc.....123.124 

Psephiles, mesozolc... .... 123,124 

Pulaski county, iron belt.. 39,118 

lowest ooal measures.. .39, 51, 97, 118 

zinc ores.... 39,118 

Pulverulent white marl................. 91 

Pumpelly, Prof...... 116,119 

Purgatory, creek... 105 

Iron Property, furnace sites. 158 

geology .. 156, 157 

information about.. 162 

iron ores...157, 168 

Prof. Campbell on.. 156-15H 

timbor... 158 

Mountain, brown hematites......... 107 

Hudson shales... 3, 6 

i. slates...... 171 

Py ritlcal gold ores....................... 136,138 

Pyrltlferous slates.... 92,182 

4 

Quantlco crook.... 27,121 

Quarrler, W. A.. 26, 51 

Quartz, Blue Ridge,.............63, 70, 76 

crystals............ 63 

iron ore In.... 139 

Montgomery oo., gold -bearing...... 88 

slate.. 93 

Quartzite beds, Blue Ridge.............. 39, 76 

James R. Valley..... 3,13 

Quaternary deposits.....54, 91,142 

Quebec, Canada, titanlferous ore. 40 

Queen’s Creek........ 91 

Quenztedt, Petrefactenkunde, quoted... 177 

Qulnnlmonl, coal analysis.. 109 

coal seams....48, 49, 103 

coke, analyses... 103 

coke ovens............136 101, 103, 148 

colliery........ 24 

conglomerate series...,.27, 28, 29, 102 

furnace............48, 51, 102,133,148,' Ml, 181 

J. H. Bramweli and.... 51,103 

ore supply.......................2, sat, 188 
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our attention. 

The basis of substantial material development is scientific 
knowledge wisely applied, therefore we shall devote a portion 
of our space to the presentation of scientific; facts and state¬ 
ments relating to the Virginias. 

We invite communications and correspondence about miner- 


8, 


•Introductory.—Meetings of Am. Inst, of M. Eng's. 

■Development in James River basin.—The Mineral Resources, etc., of Country adjacent 
to James River & Kanawha Canal and Clifton Forge & Buchanan R’y; by Prof. J. L. 

Campbell, ^ , . . , 6 w , 1j( 

NutaJlburg Coal, new Analysis of by Prof. Thos. Eglcston.-Iron Smelting with New a J (Jei)OSitS, the Opening and Olltput of minCS, tllC CrCCtioil and 
River Coke.—Maps oil part of James River Basin, showing iron Belts; arid Geological JL J ^ 1 ° JL : * 

«. iu linc-Richmond & Ai.cgh,„y Production of furnaces; and, generally, concerning and of the 

resources of Virginia and West Virginia and of progress made 


R. R, Co., its new Officers.—The Low Moor Geological section. 

10.—The James River Iron Belt with Geological Sections; by Col. M. McDonald 
13.—The Coal and Coke Movement of 1878 and 1879 of the C. & O. R'y.— 1 The New River tlipfr mnnnnt 

Coke Supply.—Mr. R. N. Pool and Virginia Development.—Mr. Blackwell and Vir- 111 ^upJllCIIL. 


Especially do we ask the Press of these 

{S' RWer Mining Co., and Piedmont Iron Or«.-Th= Geological Formations StatCS tO aid US by Collecting detoUtA and OCCUTate local 

15 .Co^arbie "c" 1 ; a7d v i“gi *! Madges.-°(5w Trini ty Mining Co., and formation on tliesc subjects and so furnish the information that 
i^v^-zin?sm,uin n g n ?A will enable us to make a full record of what wc have and 

what we are doing. 

The success of this undertaking will depend on the substan- 


16, 


and Analyses of Iron Ores 
-Advertisements. 


The Peerless Lime Co., Analysis of its Limestones. 


Introductory.—The object of this publication is made tial encouragement we receive. We invite all that are in any 
known by its title. The development of the resources of the way interested in the development of Virginia and West 

great territory, 67,500 square miles in extent, embraced in the Virginia to become subscribers to this Journal. Wc shall do 

® A ™ . . j w x -cr- • • . xi v i • . our best to render it worthy oi their favor. 

States of Virginia and West Virginia, is the end we have in 

view. Having spent the life-time of a generation in becoming The American Institute of Mining Engineers, as 

familiar with the resources, conditions and wants of these we learn by a circular from Dr. Drown, the Secretary (Easton, Pa.), 

States, gathering and accumulating all sorts of information w di * ts annua l meeting in New York City, beginning on 

, . .■t i i i t i . .i , ,, . Tuesday, February 17th, 188o. The local committee of arrange- 

about them, we have been led to the conclusion that there is no ments > j n be Me ' srs ' A s Hewitt( j. A Burden, A. L. Holley, 

other region, of equal extent, m the United States, having so r. w. Raymond and Charles McDonald. The Secretary requests 

much and such a variety of unused natural wealth, and that early notice of papers to be read at this meeting. 

It is generally understood that the “spring” meeting of the In- 

x ,, ,, , , 4 n A „ stitute, some time next May. will be held in Staunton, Va., in re- 

resources to enable them to rank with, if not lead, the first of s p 0nse t 0 an invitation from our City Council. We can assure our 

the other States in population, industrial activity and aceumu- fellow members of a cordial welcome to the central city-of-the-hills 

la ted wealth, and to acquire the power derived from the anc j of the Great Valley, and of about as much professional sight- 

possession of an unlimited store of raw materials with skilled j see * n S ^ generally find. 

The New River and Kanawha Coal-fields, of West 

Virginia, along and near the line of the Chesapeake & Ohio 
Railway, will be fully treated of in our next number, with 
maps, sections, etc., illustrating the location of this important 
field and the position of its many beds, of excellent coals. 
The Coal River basin of this field will be included in this 

ittractinir much attention in eonse 


nothing is wanting but a development and utilization of their 


labor and capital to work up and market them. First in im¬ 
portance we place the development of their iron, coal, and a 
dozen other mineral resources, the extent and richness of which 
it is even difficult to exaggerate; that done, improvement in 
all other directions will follow. 


Therefore ours will be largely 
a Mining Journal ■, striving to collect and publish full and re¬ 
liable information concerning the mineral deposits of these 
States 


treatment, as it is now 


1U If Mr %> %b m % M A ® M « « % H V M M I.V14 l AM M \JF M ■ 

< nonce ot a w'ell considered and ably sustained movement for 


, their location, extent and character, and liow- they may | the construction of a railway into it from the Great Kanawha 

de profitable; providing a medium for calling the atten- an( l ^ i0 & f ^^ c K n .°" ^ iat . *° °* .*l ie 

„ , \ , ,, richest coal and timber basins m tins country.— JLlns article 


be made 

tion of capital and skill to them, and recording the progress 


made in this great w r ork. Judging from the earnest enquiries, 


w'as prepared for this issue, but only part of it could have been 
given. We prefer to have a Great Kanawha Coal-field num- 
coming from all directions and from all classes of men, for in-|Vr of The A^irginias. 
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The Virginias. 


[N umber 1 




™ w 

The River Valley is at this time attracting a 

large amajint of attention,. not only among the workers and 
speculators in iron • bait also among railway men, both con- 


impiiirtant iron-bearing 
the beat agricultural on 
of the iron-masters of tl 


w 

The most prominent and 


'Jbjfeetpfs and exploiters, especially those of the latter class invested largely in its mineral lands, which, now that iron 
■ 1 'MSviog falth in ‘‘connecting” lines, because in the development commands a fair price, they arc rapidly developing l>y the en- 
Sof its great mineral wealth and in its ability to furnish the largement of works already in operation or the const met ion of 
missing: link in a low-grade east-and-west transportation route, new ones. There is no better field for safe investments in 


missing link in a low-grade east-and-west transportation route, new ones. 


they see a “promise and potency” for large returns from an in- iron lands, for large bodies of these are for sale at nominal 
telligent investmestment of capital and skill. In fact, there is prices, say from $5 to $50 per acre, and anyone guided by 
more being done, in and for utilizing the mineral resources of reliable professional advice can make no mistake in purchas- 
Virginia, in the .basin of the James than in all the rest of the ing, for the mining engineer experienced in the geology and 


State. In proof of this it only necessary to mention the 
Tredegar and other iron-works of Richmond, ■worked to their lands.—Professor Thomas Egleston, of the Columbia College, 
utmost capacity; the active granite quarrying and coal mining New York, School of Mines, spent a month of the past autunr tl 
above that city; the mining and shipping iron ores from tms in the Apalachian portion of this basin, between Ferrol a* a( j 
iron-belt below Lynchburg and the getting ready for blast of Roaring Run furnaces, a mere corner, as it were, of the wh' • 


mineralogy 
lands.—Pr< 


iron and steel works in and near that city; the energetic con¬ 
struction of the Buchanan & Clifton Forge Railway; the 


he often remarked, that in all his wide experience, in New 
England, the Northern and Western States and in Euro* p e , lie 

>|||). uUU|. 


makiug of from 3 to 4 miles of branch railway, across Rich had never seen so much iron ore, and in such heavy ai l( j r 0 n- 


». Pro- 
Director 


Patch Mountain, from the Chesapeake & Ohio R’y to Callie tinous beds, as he had seen in this belt during that tirm p ro - 
Fumace, and the accumulation of coke and ore there, prepar- fessor N. S. Shaler, of Harvard University, Mass., the Director 
atory to going into blast, as well as the shipment of “red- of the Kentucky Geological Survey now in progro i8j spent a 
shale” ore to Quiunimont Furnace, West Va.; the recent few days of last fall at the Rockbridge Alum Sprix i|r S , and in¬ 
completion of some 5 miles of extension of the Longdale cidentally, rode along the out-crop of the ores of VTI 0 n the 


of the Kentucky Geological Survey now in progra i8j spent a 
few days of last fall at the Rockbridge Alum Sprix 8j and in- 

. u mit rtPliOt W 


Narrow-gauge R’y, from the furnace of the Longdale Company eastern slope of Brushy Mon 
to its great ore-beds on Brushy Mountain, and the preparations same opinion, 
for the construction of another large furnace; the mining of 

“fossil” ore at Clifton Forge for the Pa. & Va. Iron & Coal Co’s Miners 111 Re sources 


expresae 


, , ... „ The Mineral Resources and Advsra' tages of the 

Qmnnimont 1* urnace, and the extensive mining operations of Country Adjacent to the James Rw • & Kanawha 

that Company at Ferrol, to supply the large demands for ore c n { and the Buchanan fc Cliftor*!* rce Railway * 

at. Quinnimont; the rapid growth of Williamson’s, the “high” _ b y 

and “low” grade junction of the C. & O. R’y ; and, lastly, and By John L. Campbell, Professor of Giro. ,ogy and Chemis- 
to the passer-by perhaps the most striking evidence of develop- tht j Washington & Lee University*, ihr xington, Va. 

ment, the progress that has been made in constructing the Hon. John W. Johnston, President, &cc*- . 

eighty-ton furnace at Low Moor and its accompaniments, Sir In compliance with your reqimst , I proceed to give 

which have already taken the form of a well-built, thriving, you, in as concise a form as is consisW , with clearness, tho 
iron-works village.—All these things, and more too, are going impressions made upon my mind from 1 personal observations 
on in the basin of the James, The River of Virginia, conse- and other'sources of information, “as -to the iron and other 
quently, as having a present interest, we devote, in this mineral interests in the JameB Rive .• Valley from Clifton 
number of The Virginias, a large amount of space to that Forge down to below Lynchburg.” This I do the more 


region, presenting full and able papers, by men of recognized 
authority in geological and mineralogical matters, Prof. 
Campbell of Washington and Lee University, and Col. 


cheerfully because these impressions an 3 of the most favorable 
character. My explorations have beer 1 entirely voluntary and 
my opinions, therefore, have been fora led without reference to 


McDonald of the Virginia Military Institute, to which it is t h e interests of any individual or company, but solely in the 

only necessary to invite the attention of those that desire well interests of science, and of the State of Virginia. 

presented and reliable information. These we illustrate by a it has not been my privilege to inspect all the valuable 


presented and reliable information 


map, drawn from unpublished surveys, presenting truly the mine8 and quarries within reach of your Company’s line of 

main features of the region discussed. ^ ^ improvements, but I have seen enough of each of the great ore- 

^.he article by Prof. (.Jampbell is an original contribution, in bearing belts that lie along and are crossed by them, to enable me 

which he presents, with great force and clearness, a general t0 give you BUC h a view of the whole, and of each separately, 

view of the immense iron and oilier resources of parts of five ^ may, I hope, aid others in making more detailed examina- 

of the great, Virginia physical regions, Midland, Piedmont, tions of special localities, and give to the public a proper ap~ 

Blue Ridge, The Great Valley and Apalachia,—crossed by the prec iation of the vast stores of mineral wealth lying within 
James. It embodies the results of years of patient, nains-takiner 1 . v 1 


It embodies the results of years of patient, pains-taking reac b of your line of transportation, 

• . • H „ • H SI „ . on, rn 


and conscientious explorations, and its every statement is en¬ 
titled to entire credence. 


The article 



Col. McDonald appeared about a year ago, 
sport of the Va. Military Institute. It has 


as a pamphlet report of the Va. Military Institute. It has 
attracted much attention, on account of its ability; we repro¬ 
duce it in full that it may reach the larger audience its merits 
deserve. It treats in detail of a belt, some 3 miles wide and 


Individual ownerships and special localities will be men¬ 
tioned only when necessary to clearness of description. 

At your suggestion, I shall avail myself of extracts from) 
published documents, where they may serve to throw light 
upon the subject in hand. 

I also wish to say, at tho out set of this communication, that’ 


deserve. It treats in detail of a belt, some 3 miles wide and : am peculiarly indebted to the kindness and valuable co 
15 long, in the immediate vicinity of the northeast-flowing opera t; on 0 f Hon. Wm. H. Ruffner, Snpt. of Public Instruc- 


part of the James. 

The catchment-basin of the James, a region 11,000 square 
miles in extent, (equal in area to the State of Maryland or the 
kingdom of Belgium,) is, beyond question, one of the largest 


♦Prepared to accompany the 4oth Annual Report of the .Tames River’ 
& Kanawha Canal Co., and the 3rd Annual Report of the Buchanan & 
Clifton Forge Railway Co., 1879, but appearing first m an original com¬ 
munication to “The Virginias.” 
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tion of Va., in making many of the ob nervations upon which 
this report is based. 

Fundamental Facts.—My leading purpose is to elucidate 

and enforce the following two or three fundamental facts: (1) 
The Canal and its railway connection traverse every one of 

five great ore-bearing geological formations of Virginia, 

and one of the finest limestone regions in America. (2) In 

these formations, or belts, we find, in great abundance and of 



superior quality, every variety of ore 



is profitably worked 


for iron anywhere in the world, with the exception of the car¬ 
bonates, like the “clay iron-stones” and “black band” ores of 
England, which lire impure carbonates found in the coal 
regions. (3.) Other minerals, besides iron ores, that promise 
to become sources of revenue to the State as well as to the 
Company, abound in this valley. 

Geology —The true relations and probable extent of the 

ores and other minerals of a region so extensive and so diver- 

sified as the James River.V.alley, cannot be fully appreciated 

without looking a- little into its geological peculiarities. 
Viewed from such a stand-point, we find the ore-beds and lime¬ 


stones accompanying each other, and both conspicuous, in jive 
distinct formations of as many different geological ages, 
or epochs. These are:— 

1. The Archaean: Which embraces numerous belts of iron 
ore east of the Blue Ridge and parallel thereto; each belt con- 


sisting of numerous beds, or “veins,” all crossing the James at 
varying distances from each other, both above and below 
Lynchburg, and continuing to recur, in fact, to the neighbor¬ 
hood of Richmond. 

2. The Primordial: The great bed of ferriferous shales and 
sandstones skirting the western base of the Blue Ridge from 
Tennessee to the Potomac; in the upper part of formation No. 
I- of Prof. Rogers’ Apalachian series. 

8. The Hudson: No. III. of Rogers, another and newer 

bed of ferriferous shales and brittle sandstones, underlying the 
heavy beds of hard sandstones that cap Purgatory and North 
mountains. 


Valley. Along the E. margin of Botetourt county the Blue 
Ridge rocks, too, have been inverted. Sailing’s Mountain has 
also been inverted, but Purgatory, Crawford's and Rich Patch 
mountains are exceptions. 


Mineral Cera of the Several Formations 




Clinton: No 


Rogers, 


•lopes of Crawford 


North mountains, and constitute the upper portions of .the 
arch and the flanking strata on each side in the gap of Rich 
Patch Mountain at Clifton Forge. 

5. The Oriskany: No. VII. of Rogers, a formation that 
abounds in rich ores and crops out extensively along the flanks 
and outliers of the ridges crossing the upper section of your 
railway. 

Before giving a more detailed account of these several ore- 
bearing formations, it may be proper to remark,—1st., That the 
stratified rocks of this part of Virginia are rarely found in a 
horizontal position; but they have been arched and folded and 
tilted and fractured, then, subsequently, eroded, till in the 
Piedmont regions, and in parts of the Great Valley we see 
only the upturned edges of the strata; though in some parts of 
the Valley, and in some of the mountains west of it, occasional 
folds and arches of limestones and sandstones are well pre¬ 
served. 2nd., The out-cropping edges and linesof folding usually 
riyi in a northeast and southwest direction, their “strike,” about 
parallel with the general trend of the Blue Ridge, throughout 
the State. Their prevailing dip is towards the southeast, be¬ 
cause, besides being folded by some powerful lateral pressure, 

acting from the S. E. they have been inverted until their crests 
turn in many places towards the N. W. In Rockbridge 
county the Blue Ridge is a marked exception to this prevail¬ 
ing inversion; there the dip is generally N, W., towards the 


1. The Archaean belt , (that of the metamorphic rocks of Virginia, 
which have been classed as Arc haean, though their relative? 
ages have not heen settled, my present opinion being that the 
belt in question belongs to the most recent of the Archsean 
rocks), is first struck by the James a few miles below Lynch¬ 
burg, where the river, after cutting its way for some distance 
into the limestones and ores, and their imbedding shales, 
schists and quartzites, changes its general course towards the 
N. E., and, by a somewhat serpentine channel, follows the 
general strike of the iron-bearing rocks for many miles, to the 
neighborhood of Scottsville, where it resumes its S. E. course 
towards Richmond. 

Parallel with the general course of the river, and on both 
sides of it, are found a number of beds of iron ores of different 
kinds, and several heavy ledges of limestone among the s|pll 

more extensive strata of taleose, micaceous and ehloritie 
shales and schists, and the alternating thin l>eds of quartzite 
that constitute the frame-work of most of the ridges along this 
portion of the river valley. This belt, with its characteristic! 
limestones, is found traversing Virginia from the North Caro¬ 
lina line to the Potomac, but iron ores have not been found in 
it everywhere in abundance. In the N. W. part of Pittsylvania 
county ores are mined extensively, and from Lynchburg down- 
ward, along the margins of Amherst and Nelson counties on. 
the north side of the river, and Campbell, Appomattox and 
Buckingham on the south side, numerous 1 >eds have 1 >een 
opened, some of which have heretofore been worked profitably 
and many others must become profitable under the advancing 
price of iron, and the increasing demand for Bessemer steel. 
West of this belt, especially in Amherst county, some 
promising beds of magnetite occur. Some are too highly 
charged with titanium to command any present value, hut 
othere are found of greater purity. 


The 


Hematites 


the form of specular micaceous and red ores: Lhnonite 

(Brown Hematite); Magnetite ; and a mixture of specular and 
magnetic ores. The most extensive openings have been made 
in the specular ores. These, on account of their low percent¬ 
age of phosphorus, are regarded as peculiarly adapted to the 
manufacture of Bessemer steel. The other varieties have also 
been worked to some extent and promise valuable, results 
when they become more fully developed. 

So much has heretofore been written and published about 
these ores, that I shall avail myself of a few extracts in relation 
to their extent and value. Gen. St. John and Profs. Smith 
and Mallet, in a communication to President Carrington, in 
1875, speak thus:—“Our attention having been given to the 
district in question as a whole, without entering minutely into 
the respective advantages of individual points therein, we mav 
say, with entire confidence, that we are satisfied of the ex¬ 
istence of iron ore in large quantity,—quantity amply 
sufficient for the supply of numerous furnaces for a long period 
in the future. While the flattened masses, locally known as 




“veins,” which occur conformable in dip and strike to the 
metamorphic rocks of the region, are found at some points to 
thin out and come to an end in the line of strike, they succeed 
each other so closely and in such number, and they attain at 
single localities such very large al>so!ute dimensions, that it is 
safe to say,—without calculating on future developments, 
that there is ore already uncovered and in onteron. com on 
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branches that run off to some extent from the main mountain. 
In this vicinity, as well as high up in Arnold’s Valley, there 
are said to be promising bedB of specular ore. 

Extract from Mr. Bemelman’s report on the Boyd property: 

“ A simple inspection of the Boyd estate, combined with the act¬ 
ual results of workings in the neighborhood, and the analyses 
and tests I have made, convince me that this property contains 
immense amounts of iron chib of very superior quality; as to 
quantity, it is so great as to make it impossible to give any¬ 
thing like an approximate estimate, &c., &c.” Ten of Mr. 

Bern analyses are reported to have yielded the following 

percentages of iron: 29.1, 35.0, 40.0, 42.5, 42.5, 41.6, 41,5, 

47.7, 50.0 and 52.0. These were limonite ores. He also pro. 

nounees the specular ore of this region rich in iron. 

. Lewellin, of Pottsvillo, Pa., an expert in iron ores, who 
examined this estate, says: “There are several veins cur dips 
of specular ores on this property varying in thickness from 20 
inches to 4 feet, and extending the whole length of the 
property.” 

From what I have seen personally and learned through 
others of these beds of specular ore, and from their 
position with respect to the Blue Ridge, I feel very confident 
that they extend into the Glenwood property on the one side 
and into the Cloverdale property on the other. The position 
of the beds here is, in reference to the rocks of the main moun¬ 
tain, analogous to to that of a bed of specular ore opened and 
formerly worked, and where mining has again begun, near the 
western end of the Blue Ridge Tunnel, on the C. & O. R’y. 
An analysis of that ore, furnished me by Maj. Hotchkiss, gave 
of iron 41.41 per cent., and of phosphorus only 0.07 per cent. 
Analyses of the Boyd ores, made since Lewellin reported, are 
said to have given from 45 to 55 per cent of iron. If they 

prove to be as low in phosphorus as that from the Blue Ridge 
Tunnel, there is every reason to anticipate from them a fine 

quality of steel. Extensive outcrops of the same ore are.iiii.I to 

occur near the line between Rockbridge and Augusta counties. 
This ore is said to be of superior quali ty. 

The iron obtained from all the points mentioned above 
stood well in the market for the manufacture of both castings 
and bar-iron. It is also worthv of note that on both the 
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Glenwood and the Boyd properties there are still extensive 
areas of the original forests, making this a favorable region for 
the manufacture of charcoal iron , which is always in demand. 
So far as I know very few careful analyses of the ores in 


this region, except those just mentioned, have 





made; but 


noted for its toughness,—being in demand for making wire. 
The Lower Silurian limestones (No. II Rogers) that overlie, 
geologically, the sandstones and shales of the formation we 
have just been reviewing, and constitute the chief surface rocks 
of the Great Yalley, contain some deposits of ore that have 
been profitably worked, but these have generally proved to be 
limited and nnoertain as to their extent. I shall therefore 


pass them without further notice, as no beds of much promise 
have been discovered within reach of the ©anal. 


3. The Hudson Epoch, No. Ill of Prof. Rogers, is well 
represented in Purgatory mountain, near Buchanan. This 
mountain, throughout the greater part of its length, is a pile of 
synclinal troughs standing one within another; the heavy 
limestones of the Great Valley forming the lowest visible 
trough; the Trenton limestones the next higher and extend- 
ing up some distance on the lowest spurs of the mountain. 
Then above this is the bed of Hudson shales, extending high 
up on both sides of the ridge, containing the deposit of iron 
ore* On top of all these lie the heavy sandstones (Medina) of 
No. IV that cap the mountain. As this mountain approaches 
the river the trough.like structure of its strata in changed to a 


closed fold, which makes the rocks appear to 
wards the axis of the ridge. 

The beds of No. Ill shales, with their iron 



steeply to- 


both sides of Purgatory. 


i ores, crop out on 
On the eastern face we find the old 


openings from which the Etna and Retreat furnaees, near 
Buchanan, were fed many years ago. The ores here are not 

well exposed, but there is no reason to believe that they are 
not still abundant. Mr. Shultz, who lives near the end of the 
mountain, gave me a very fine specimen of ore which he said 
came from the west side of the ridge, where he reports an 
abundant out-crop of the same kind of ore. The speoimon 1# 
almost absolutely pure limonite. 

Prof. Rogers says:.—“Here [on Purgatory mountain near 

Retreat Furnace] and for some distance towards the south the 
summit of the mountain presents the upper shales of III with 
a small and broken remnant of the lowest band of IV, and it 


by collating what have been made at various points along this 
belt we can form a very fair estimate of the average character 
of the whole. For they were all deposited in the shales and 
sandstones (chiefly in the upper shales) during the same period 
of geological history, and therefore under analogous circum¬ 
stances. Of course there were local variations that gave rise to 
considerable variations in the quality of the ores, as well as in 
their physical conditions. 

From a comparison of seven analyses I find the range in 
percentages of metallic iron to be from 40.62 to 55.84; and of 


phosphorus from 0.06 to 0 


m 



The average percentages are 


of iron 50.78, of phosphorus 0.35.* 

The phosphorus here, as in most of the limonite ores, has a 
tendency to cause what is known as “cold shortness” in the 
iron ; but much of the iron from this region has not been 

found to be “cold short” to any injurious extent; but is rather 

*1 am indebted to Maj. Jed. Hotchkiss, Consulting Engineer, of Staun¬ 
ton, Va., for the use of a very valuable table compiled by him and giving 
44 Analyses of Virginia Iron Ores West of the Blue Ridge,* 1 Except for 
No. Ill (Hudson Epoch), I have made free use of this table, in com¬ 
piling the results given here and elsewhere. 


is at the junction of the two that exist those ample bods of 
iron ore from which the Etna and Retreat furnaces were 
formerly supplied. Con south the sandstone resumes 

its place, and the dips now rapidly steepening, the massive 
strata of this rock (IV) are seen folding together, until at the 
©intcl of the mountain, near Buchanan, they are pressed into a 
vertical position between enclosing buttresses of formation III, 
which, also, in a crushed state, is folded around the abrupt 
termination of the mountain. 

“Of the extent of the deposits of iron ore above referred to, 
as also those situated under similar geological circumstances 
on the west and east flanks of the mountain, the most ample 
evidence has been procured. At the upper bank before alluded 
to, the whole top of the mountain appears to be composed of 
it, and in numerous other places near the junction of III and 
IV, indications of large deposits are to bo met with.” 

Oat&wba Furnace, in Botetourt Co., was also supplied with 
ore from No. I ll; and the quantity at that place is repre¬ 
sented as being very abundant and of fine quality. 

Analyses of the ores of this age, from a number of points, m 
given by Rogers, show a range in iron from 48.97 to 55.66, 
With an average percentage of 51.91, for 5 samples. I have 
no analyses of these ores at hand that give their percentages of 
phosphorus; but they are said to have produced good iron. 

4. Clinton Formation , No. V of Rogers, 5 b. c. of Dana’s 
Manual. This formation is found extending high up on the 
western face of North Mountain and its prolongation, Craw¬ 
ford’s Mountain; and is almost everywhere the repository of 
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an iron ore of a superior quality, but not usually very abun¬ 
dant in quantity. Its ores are generally characterized by a 
slaty structure with beds of ochery texture, and in some places 
beds of decidedly nodular and massive form. In many places 
bods are found that are very full of fossil remains, hence these 
are called “fossil ores;” in other localities the structure is de¬ 
cidedly shaly and the color a deep red, hence called “rod-shale 
oreswhile in East Tennessee, where the formation is rich 
in ores, the texture is often finely granular, and the color so 
clear a rod, that the ore has been used as a coloring substance, 
and therefore, popularly known as “dyestone ore.” The ores 
are imbedded in tho shales and sandstones, and are co-exten- 
sivo with the geological formation in which they occur in this 
and adjoining States. 

Contiguous to your line of railway it is well developed on 
the western slope of Crawford’s Mountain, near the “pass” 
known as “Eagle ltock,” or popularly as the “Rat Hole,” 
where the river passes through a narrow gorge of the moun¬ 
tain. On tho land of Messrs. Rule and Sheets, about lialf-a- 
mile from the river, a bank was opened a few years ago, and 
worked for a while to supply a furnace on the river at a lower 
point. This bed as now opened is about 12 feet thick and al¬ 
most vertical in position. It would be easily mined, and, so 
far as it has been tried, tho ore is said to be very valuable. 

“Red-shale” and “Fossil” ores of the same geological age are 

mined at Clifton Forge, where they are found in the shales in- 
terstratified with the heavy beds of hard gray sandstones that 

constitute a large portion of the remarkable arch, or rather, 
succession of concentric arches, so strikingly displayed where 
the river passes through Rich Patch Mountain. The ores of 
this formation were extensively mined on the eastern slope of 
Rich Patch Mountain for somo years, to supply the Roaring 
Riui Furnace in Botetourt county. They are now highly 
valued for mixing with tho more silicious ores of a higher 

formation, those of No. VII of Rogers, and, when their real 
value becomes better known, I have no doubt that they will 

be developed in many new localities along the faces and flanks 

* 

of both North and Rich Patch mountains. 


entirely across portions of Rockbridge, Alleghany, Botetourt, 
and as high up as Newcastle in Craig county, a distance of 
about 70 miles. It is divided longitudinally by Black-oak 
Ridge in Augusta, Bratton’s Mountain in Rockbridge, and 
Brushy Ridge, extending from near the Alum Springs to near 

Longdale Furnace in Alleghany, and by Anthony’s Knobs r 
with some subordinate ridges in Botetourt and Craig counties. 

Geologically it is a grand synclinal trough, except a part of 

what lies in Botetourt and Craig counties, rendered double* 
throughout a very considerable part of its length by having 
portions of its bottom thrust upward by the several subordi¬ 
nate ridges named above. Wo may regard the bottom layer* 
of this trough as consisting of the heavy sandstones appearing 
at Eagle Rock on the one side, and Clifton Forge on the other. 

Next to the sandstones lie the ferriferous red-shales of No. V, 
cropping out on both margins. Then, overlying these, come 
the very fossiliferous bed of Helderberg limestone, No. VI of 

Rogers, that is found cropping out at Clifton Forge, and at 
numerous places along both sides of the valley in the portion 
N. E. of James river, but limited to the middle portions and 
the west side in Botetourt, and Craig, for geological reasons 
that I cannot stop to give. This limestone is a very important 
feature of this valley as we shall learn hereafter. Immediate¬ 
ly over the limestone, and co-extensive with it, is found the 
formation, No. VII, so rich in iron ores. On top of this lie the 
vast masses of dark shales, Devonian, or No. VIII, that have 
been sculptured by the erosive action of water and frost into 
rounded and peaked ridges of almost every size, and found in 
every part of the region in question. From these shales flow 
the waters of the Variety, the Rockbridge and Jordan Alum, 
Dibrell’s and other springs. 

The ridges that have been thrust up from the bottom of our 
great trough-like valley are very important features; for they 
have lifted up and brought to view extensive beds of both ore 
and limestone for the use of furnaces; as, for example, at 
Longdale and California furnaces, both supplied from the same 
up-lift, Brushy Ridge. 

To illustrate the resources of this formation it is only neces- 


Analyses of seven samples, from different localities, give a gft enumerate the principal furnaces that are now, or have 

• i /i • a* nn a -f c\ _1 __ _ I v 4 X 7 

been supplied from its beds of ore. Beginning at the Augusta 
end we have, in that county, Buffalo Gap, Ferrol (Elizabeth), 
and Esteline furnaces; Bath and California, in Rockbridge ; 
Australia and Longdale in Alleghany; Rebecca, Gallic, Roar¬ 
ing Run, and Grace, in Botetourt. 

Longdale and Gallic furnaces have very large and still 
widening developments of very fine ores; and they are both 
within reach of such competition as your line of transportation 
may offer. Then along the Ijase of Rich Patch Mountain on 
the Kayser lands, and at points south of Callie Furnace, as on 
the lands of Messrs. Woods and Reynolds, there are promising 
indications of ore beds not yet opened to any great extent. 
This belt of undeveloped beds extends along the western and 


range in percentages of iron from 38.71 to 57.12, and an aver¬ 
age of 40.45 ; a range of phosphorus from 0.14 to 0.98, and an 
average of 0.38 for 4 samples. 

5. Oriskany Epoch , No. VII of Rogers ; or 8 of the general 
system. Of all tho ore-bearing formations of Virginia, at any 
rate of those in the Apalachian system, this is the most re¬ 
markable for the quantity of limonite ore that it contains, and 
the facility with which it is mined. 

In order to appreciate fully its extent, position and impor¬ 
tance as a future “feeder” to your line of taansportation, it 

becomes us to view it,—1st. topographically and geologically; 

2nd. as to developments already made in it, and 3rd. as to the 
quality of its o' I shall illustrate these points by directing 
your attention to a limited area. 

(1) Let us look topographically at the valley traversed by 

your railway connection between Clifton Forge and the pass 
of North or Crawford’s Mountain. Take any good map of 
Virginia and \v find North Mountain and its prolongations, 

Crawford’s and Caldwell’s mountains, constituting a more or 

less continuous boundary on the S. E. side, while Rich Patch 
and Mill mountains, with their connections and prolongations, 
form the N. W. boundary. Between these two general 
boundary lines we have a somewhat broken and, throughout | boulders of a brown color, as may be seen near Craigs- 
considerable portions of it, a sub-divided valley having a width i ville on the C. & O. R’y. Yet it is very persistent as 

an ore-bearing formation along the flanks and spurs of 
be regarded as extending from Buffalo Gap in Augusta county | nearly all the higher sandstone ridges of this region 


middle portions of Craig county for some miles beyond New¬ 
castle. Then, on the western slope of North Mountain, the 
still unexhausted beds of the old Rebecca Furnace, near 
Dibrell’s Springs, are only awaiting transportation and cheap 
fuel. 

It must not be inferred from what has been said that 


part 

of 


of this formation 


iron ore: considerable 


every 

portions of it consist of a coarse gray 
breaks up readily when exposed, and weathers into rounded 


sandstone that 


varying from five to eight miles. Viewed lengthwise it may 
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and is almost invariably accompanied by tho contiguous lime¬ 
stones cropping out between it and the mountain. Its ore beds 
are often very massivo; that at Longdale is about 20 feet 
thick, wliilo its length and depth have not been determined. 
At Callio F 'urnace, and at the Low Moor mines on the oppo¬ 
site side of Rich Patch, tho ore-bearing beds range in thick¬ 
ness from 20 to 50 feet, composed of alternating sandstones, 
clay and thick deposits of ore. 

The 8 E. flank of Rich Patch mountain, contiguous to the 
river, merits a more thorough exploration than it has ever 
received. Here the river follows the trend of the mountain for 
several miles, and is therefore within reach of a long line of 
ore beds most of which are still unopened. There are favora¬ 
ble indications in this region not only of ores of No. VII, but 

also ot No. V, such as were so long and successfully smelted 
at Roaring Run Furnace. 

Analyse# of 20 samples of ores of No. VII give a range of 
metallic iron from 30.25 to 58.29, with an average of 51.12 

per eemt., a range of phosphorus from 0.03 to 0.96, and an 
.average of 0.38. 

Lot us now tabulate all these general results of the 
;am%ses of the ores of the four belts west of the Blue Ridge: 

Table II. 


point to another, will enable manufacturers to avail them 


lie great advantage! 
different varieties. 


ores, 


h- 

Formations. 

i 

1 Range of Met. 

a Ilia Iron. 

1 

Range of 
Phosphorus . 

Average 
of Iron. 

Averaae of 
Phosphorus. 

s 

Primal, No. I.. 

Hudson, No. III... | 
Clinton, No. V..... 

(.)riskany, No. Vllj 

40.A3 to S3.84 
48.07 to 55.60 
3S.71 to 57.12 
i 30.25 to 58.20 

0.06 to 1.08 

50.87 

51.91 

49.45 

51.12 

0.35 

0.14 to 0.98 
0.03 to 0.06 

0.38 

0,38 


These averages present no very marked differences. 

The presence of phosphorus in iron, rendering it cold-short, 
has proved a very serious impediment to its use for making car 
wheels and other pieces of machinery, and in the manufacture 
of Bessemer steel. But only a small proportion of the iron 
made in this country is consumed in that way ; m that iron 
containing a moderate percentage of phosphorus will continue 
to be in demand for the majority of purposes, as long as it can 
be produced at low cost; when it comes into requisition for 
the manufacture of steel, the process for dephosphorizing it 
will doubtless be in successful operation. Methods of dephos¬ 
phorizing iron in tho Bessemer process have been patented, 
and are on trial in England and Prussia, with such results that 
their ultimate success seems to be only a question of time. In 
a paper read before the “Iron and Steel Institute” (England) 
by <3. J. Snelus, a prominent manufacturer, we find him 
saying:—“Iu conclusion I have the pleasure to place before 
the meeting what I believe to be the first sample of Bessemer 
steel made entirely from Cleveland iron by one operation, in 
which the phosphorus has been reduced to a mere trace.”— 
[Engineering, May, 1879.] 

Mr. Halian of Pittsburg, while on a visit to Prussia, writes 
to the American Manufacturer :—' 


VII, are often improved by beiug mixed with tho argillaceous 
ores of No. V. So the ores of Noe. I and III, when very pure, 
may be advantageously mixed with those of Nos. V and VII.— 
Prof. Osborn says, in his “Metallurgy of Iron,” p. 122: “It 
thus clearly appears that no iron ore, of whatever description, 
is, when melted by itself, so profitable as it would be when 
mixed with other ores.” 

‘In order to produce from iron ores, iron of a certain 

id at 


t 


qr 
the 



slag 

the 



the lowest possible consumption of fuel, 

of the ore must form a fusible 


of the 


and 


temperature oi tne pig-iron, 
quantity of the resulting iron must stand in a 
certain proportion to the produced slag, which lias to 
protect the iron from the further influence of tho blast. 
* * Ores, therefore, require a suitable mixture , namely, a 
mixing of rich with poor iron ores, so that the mixture con¬ 
tains a certain average 


amount 


regard 


■* 


an Manufacturer :—“In proof of the great suc¬ 
cess and of the usefulness of this invention (Krupp’s), it needs 
only to be cited that already several of the largest iron 
manufacturing firms of Europe have bought license of Mr. 
Krupp for the use of his patent method of dephosphorizing, 
for which they are erecting the necessary apparatus.” Other 
authorities might be given, but these are enough to show that 
partial hut promising success has already been attained in this 
important undertaking. Chemical science will ultimately 
solve this difficult problem, as it has done hundreds of others 
not less difficult. 

Mixing Ores. —The great variety of ores found in the 
several befits above described, and the facility with which the 
railway and canal will be able to transport them from one 


the quality of the iron; at tho same time the admixture of 
ores which contain different earths, and assist each other in 
the smelting process, is aimed at.” (Crookes and Rohrig). 

Limestones. —Reference has already been made to tho 
limestones found in different parts of the James River Valley 
It is worth while, however, to revert to the interesting and 
important fact, that limestones, heretofore employed success¬ 
fully for fluxing, are found in close proximity to the ores of 
every one of the five important ore-bearing bolts that have 
been described. Fuel is, therefore, tho only material to ho 
transported for any great distance in working furnaces along 
this line. 

Many of tho beds of limestone in Rockbridge and Botetourt 
counties produce lime of superior quality for architectural and 
agricultural purposes; and I can see no reason why lime 

manufactured here may not compete successfully in our 
Southern markets, with lime brought from states farther north. 

The hydraulic lime manufactured from the lowest and 
oldest of our valley limestones, is so extensively known and so 
highly appreciated, as not to demand more than a passing 
notice. Its use iu this and other states has fhlly established 
its character, proving it to be unsurpassed by any other for all 
the purposes to which hydraulic cement is applied. If tho 
present quarries should become exhausted others can' be 
opened when the demand for them arises. 

Other Minerals. . Manganese ore (peroxide) was at one 

time mined near tho Vesuvius Furnace at the base of the Bluo 
Ridge in Rockbridge county, and shipped on the North River 
branch of the canal. Instead of being exhausted, I do not 
think the mine has ever yet been fairly opened, although hun¬ 
dreds of tons were taken from it and shipped. There are in¬ 
dications at other points along the belt of iron-bearing shales at 
the western base of the Blue Ridge, of the existence of beds of 
manganese—especially at a point not far above the mouth of 
North River on what is known as the Brady property. Al¬ 
though many of these may not be pure enough to be marketa* 
ble as manganese peroxide, they may still serve valuable 

purposes in the manufacture of “ferro.manganese.” There are 

favorable indications of manganese in some of the hills that 
skirt the western slopes of the Blue Ridge near Buchanan, and 
for some distance still farther towards the southwest. I have 
tested some surface fragments from that region, and found 
them excellent as to quality. Of the quantity little is known. 
r hUe Sand has been found in very considerable quantities 
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formed 


disintegration 
f. Rogers says 




mand for iron and steel, and the facilities afforded here for 
their cheap manufacture and transportation, will cause capital 
to seek investments at numerous points, and in laree amounts 


along this important line of improvement. 
labor of all trades, with liberal wasres. if 


demand for 


fortunate results of drawing capital into any region of country 
where it can be profitably invested in extensive manufacturing 



for the manufacture of glass” A bed of it is exposed near 

Balcony Falls, between the North River and the mountain. 

This sand obtained from other parts of the same formation is 
now employed in making glass. 

The Fire-clay found in the same relations, both at the base 
of the Blue Ridge and on the spurs of Sailing’s Mountain, has 
been regarded as promising with respect both to quality and 
quantity. My impression is that it has never been fairly 

, with the prospect of the erection of furnaces 
along the line of the canal, it merits a thorough trial as to its 
fitness for use, either alone or in mixture with other clays 
found near the river at lower points, in the manufacture of 
fire-bricks, so extensively employed in lining furnace stacks 
and for coke ovens. 

Barytes is found in both Botetourt and Rockbridgo, but ad¬ 
ditional explorations are required to determine whether or not 
it exists in quantities sufficient to make the mining of it 
profitable. Of the excellent quality of specimens now in my 
possession from both of these counties there can be no question. 

The slate beds of Buckingham county, on account of their 

extent, constitute no insignificant feature of the vast mineral Burke, Staunton, Va., is sole agent—that of the upper bed 
resources of the James River Yalley. They have been largely of No. XII, lias recently been analyzed by Prof. Thomas 
quarried, but their limit is not yet known. The quality of Egleston, of the Columbia College, N. Y., School of Mines 
this slate must always give it a high position in market; while the sample used being a section from the entire thickness of 
the demand for it will increase with the growing prosperity of the bed,—with the results given in No. 1 of the following 


Such must ultimately be the case here- (6.) In 

the sources of revenue to the State that will thus be established 
every citizen will have an abiding interest. 

Yours, very truly, 

J. L. Campbell, 

Washington & Lee University, 

Lexington, Ya., Dec., 1879. 

P. S.—Since the foregoing was written a new scheme has 
been inaugurated for the construction of a railway line all the 
way from Clifton Forge to Richmond, but what has been said 
is as applicable to a line of that sort, as to the present canal 
with its railway connection in process of construction. 

J. L. C. 


The Nlltallburg Coal, —mined by John Nutall, Nutall- 
burg, on New River, C. O. R’y, W. 


Ya., of which W. A 


the country. There are also extensive ledges of outcropping table. 


slates near Balcony Falls that have been partially opened; but 

while the quantity is very great, and while they give fair 
promise as to quality, they have not been tested sufficiently to 
determine fully the position they are to occupy. 

Other Mineral deposits along this line would be worthy of a 
somewhat extended notice, if time and space permitted. Be¬ 
sides iron belts not specially noticed, there are the undeveloped 
kaolin, and the manganese and copper ores of Nelson and 
Amherst counties; the partially v r orked gold mines of Fluv- 


For comparative purposes we give, from Yol. G (1878) 

cCreath’a 


of the Second Geological Survey of Pa., in Eo. 2, 

analysis of the 
nellsville 


Coking Coal, 
and in No. 3 the “Aver¬ 
age Standard” analysis of 
(in the words of that Re¬ 
port) “ the typical coals 
that make make the best 
coke ” The Pennsylva- 

anna, Buckingham and Appomattox; the great coal-field Phosphorus . . • o.oS; . . | . II nia analyses do not give 

intersected by the James above Richmond, and the unsur- tho phosphorus contained in their coals,—an important omis- 
passed granite quarries of the same region,—all of which sion wben tlie coals are to be c °kcd for iron smelting. 
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Con- 


citlier are now, or bid fair to become in tho future, increasing 
sources of revenue to the canal and to the 6tate. But of these. 

4 

for the present, this passing notice must suffice. 


The portion of the Pennsylvania Report (G) relating to 
coke, was written by John Fulton, the General Mining Engi¬ 
neer of the Cambria Iron Company. In it he says,—“From 


Conclusions. —(1.) You have within reach of your line, as the f ac ^ hitherto submitted it has been definitely sett led, that 
I have shown, iron oi'cs in at least five great belts, intersected certain qualities of coal are prime elements in the production 
by the railway and canal, immeasurable in quantity, of nearly of good furnace coke. The methods of coking are secondary, 
every variety, and adapted to the manufacture of iron suitable If the coal is Imfit for making good coke, either from impuri- 
for all purposes. (2.) Lying side by side with these ores you 
have vast beds of limestone suitable for fluxing, for the manu¬ 
facture of lime, or for building stone; easily quarried and con- volatile matter over 25 per cent, is not a necessity.” 

venient for shipping. (3.) An important item, not heretofore The results attained at Longdale in using New River Coke, 
brought into this discussion, is the vast amount of waterpower where “Twenty hundred weight and three-quarters of coke 
afforded by the James and North rivers. Of this I need only are consumed in making a ton of gray-forge pig iron, the 
say that between Lexington and Lynchburg the rivers have a furnace producing about 185 tons of iron per week”—(H 


ties or lack ef bituminous matter, no treatment in its coking 
can correct these normal defects.” Also,—“Any excess of 


fall of 400 feet; and from Clifton Forge to the same point, a Firmstone in Yol. VII, p. 93, Trans. Am. Inst. Mining Engs.) 
fall of 500 feet, while on the main trunk and botli branches of are doubtless due to the small amount of “impurities” contained 
the canal are numerous and powerful dams that can afford in these coals, as above, where the Nutallburg contains only 



about one-fourth as much ash as the Connells ville and 11 per 
cent, more carbon. The West Virginia coal belt, in which 
these exceptionally valuable iron-making coals abound, suc¬ 
ceeds, on the westward, to the iron belts, so fully treated of .in 
tent, are fuel and capital. Your railway connection -when this number, and the two are connected by the C. & O. R’y. 
completed will certainly bring the former, to any extent that Beyond question here should and will be the iron-making belt 


water-power sufficient for almost all conceivable purposes. 
The same may be said of many points below Lynchburg. 

Here we hav(3 at hand the material and the mechan ical power. 
All we now want, in order to utilize these to an indefinite ex- 


may be demanded; while I am confident that the growing de- of the country, 
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The Danville & New River Railroad Company, at a Iron-works in the vicinity, being a bed from 3 to 6 feet wide, of a 

meeting held, Dec. :19th, 1879, dec:idee! to begin at once, the con. fine grained, generally black ore, sometimes having a greenish 

struction of its road, beginning at Danville and laying a third rail on tinge from the intermixed scales of talc, and sometimes red and 
the Piedmont Railway, the southward extension of the Richmond ochreous.” Undoubtedly that western Piedmont region abounds 
& Danville R. R., for several miles south and west from Danville, in the best of iron ores, those most sought after, and w hich fact or 
then grading across to Dan River, where a bridge will be erected, fancy lias named “Bessemerof forests it has an abundance, so 
and thence grading to Martinsville, Henry county. The Presi- charcoal iron can there be profitably made. In Carroll, the central 
dent, Major W. T. Sutherlin, wxs authorized to call on the city of county of Virginia’s Blue Ridge Plateau, it will cross one of the 
Danville for the $50,000, and on Henry county for the $100,000, richest mineral belts in the couutry, one especially abounding in 
in bonds, which they had subscribed, and with the proceeds of these iron and copper ores of various kinds, the line of road crossing 
begin work, as above stated, purchase an engine and “flats” and more than a half dozen “leads” that appear to coincide in length 

with the plateau itself. Prof. R. O. Currey, of the University of 
E. Tenn., examined this in detail, in 1859, and gives a large 
amount of most valuable information concerning its resources in his 
rare report (which we intend to print, in full, in our next issue) 
He mentions a soapstone which in some places “constitutes immen < 
ledges,” is soft, easily worked, and soon hardens on exposure to th 
air; also beds of copper-bearing “gossan" from 8 to 250 feet wide, 
and “veins" of cobber ore from 10 to ao feet wide, all of unknown 



build a depot, on a lot already purchased, in Danville, thus con¬ 
structing and using the road from the siart. 


This company was incorporated, by act of Va. Assembly, March 
29th, 1873, for constructing a narrow-gauge railroad from Danville 
by Martinsville, in Henry county, Patrick C. H., and Hillsville, in 
Carroll county, to some point on the Atlantic Mississippi & Ohio 
Railroad “not east of Christianslnirg.” Its capital stock was fixed 
at $2,000,000, in $100 shares, which the board of directors may 
increase “to such an amount as may be necessary to complete the 
road;” they may also bond the road, to such extent as they may 
desire, for completing and equipping it, the bonds to bear no more 


“veins" of copper ore from 10 to 40 feet wide, all ol 
length and depth; and with these beds hematite and magnetite iron 


than legal interest. 


It was allowed two years before effecting a per- 
lt can receive lands, mines, materials, labor, 


ores from 10 to 20 feet thick. On the borders of the Great Valley, 
near New River, this road will cross the immense beds of superior 
iron ores, lead and zinc characterizing that region. 

We have been led, by the importance of the resources of the: 
country that will be tributary to this road, to say far more about it 
than we intended at this time, but, in furtherance of our purpose to- 
give full and reliable information concerning the resources of these 
States and the progress of their development, we shall take occasion 
to refer to this subject again, especially if the work so promisingly 
begun progresses towards completion. 


The Richmond & Alleghany R, R. Co,, as we learn 

from the Dispatch , at a meeting held the 22nd and 23rd, ult., in 

Richmond, Va., elected Gen. John C.New, of Indianapolis, Ind., 

; H. C. Parsons, of 



manent organization. 

etc., in payment of subscriptions to its capital stock ; build lateral 
roads, not over 20 miles long, to connect with mines, lands, or 
works of any kind ; and towns, cities, and counties, along its line, 
can subscribe to its stock. In 1877, March 20, its charter was 
amended, making the name of the company The Danville & New 
River Railroad Company , to construct a road to be known as the 
Danville 6** New River Narrow-Gauge Railroad\ and giving the 
privilege of beginning from Danville or from some point on the Va. 

Midland R’y between Danville and Pittsylvania C. H., and thence 
as before. By act of Feb. 28th, 1S78, the Governor is authorized 
to furnish 200 “able-bodied convicts” from the penitentiary, free 
of cost., except maintenance, to work on the construction of this 
road. By act of Jan. 22nd, 1879, h can consolidate with the Dan 
Valley & Yadkin River Narrow-Gauge R. R. Co., which proposes 
to follow the Dan into N. C. and thence across to Tenn. By act 
of March 31st, 1879, Henry county was authorized to levy a tax to 
pay its subscription to this road. 

The commencement of the construction of this railway under the 

» 

direction of Maj. Sutherlin is a good guarantee that it will be com¬ 
pleted as far as the means furnished, most prudently used, will per¬ 
mit. It runs through one of the best agricultural districts in 
Virginia; the valleys of Smith’s River, in Henry, and Mayo’s, in 
Patrick, and their tributaries, which are among the best in Piedmont 
Virginia; Henry raised over a million pounds of tobacco in 1870, 
and Patrick led the State i n the production of honey. The Blue Ridge 
counties crossed by it, Floyd and Carroll, are among the best of engineer of the C. & O. R’y, during its construction, will be the 
grazing and varied crop counties. The opening of such an inviting consulting engineer, and that Major R, H. Temple will be offered 
agricultural and grazing country to market and to an influx of his former position of chief engineer. Alexander and Green, 
population,—just the region for the north of Ireland people, and 
for the Scotch, suitable in climate and adaptations,—is induce¬ 
ment enough for the construction of this road, and Danville will 


formerly Treasurer of the U. 

Richmond, Va., well known from the active interest lie has taken 
in the affairs of this road, Vice-President; and as other Directors, 
Cyrus II. McCormick, of Chicago, III, of reaper and mower fame; 
James R. Keene, of New Yonc; Hon. Hugh McCulloch, of New 
York, formerly Secretary of the U. S. Treasury, a widely known 
financier; John B. Houston, President of the Pacific Mail Steam- 

William Foster, 


ship Co., one of the strong men of New York; 

Jr., of New York ; George N. Bartholomew, of Hartford, Conn,, 
President of the Charter Oak Life Insurance Co., which he has 
saved from bankruptcy and re-established, and who has been a 
successful railroad manager; Hon. James G. Blaine, of Augusta, 
Me., formerly Speaker cf the House of Representatives; Hon. 

and Henry Miller, of Co- 


John 
lumbus, Ohio. 


Jones, of Gold Hill, Nevada; 

It is stated that H. D. Whitcomb, formerly the chief 



New York, will be the company’s attorneys. 

The re-organization of the R. & A. R. R. Co. with such a sub¬ 
stantial board of directors indicates that active operations are 
find a large increase in the volume of its trade when it is completed, intended, and lead us to hope and expect that at no distant day 
This railway will make available, and therefore give value to, an 

important mineral region, especially if carried to a New River 
terminus. The soapstone (steatite) quarries of Henry, as in the 
vicinity of Spencer’s Store, are of a character that can hardly be 
surpassed; a large trade in this, for furnace linings, domestic pur¬ 
poses, etc., could be easily started. The Pigg River magnetite belt 

doubtless extends along Turkey-cock Mountain and its westward , . _ __ ... , 

prolongations. Along and in the range of Bull Mountain, partly in The geological section at Low Moor, which so well illustrates 

Henry and partly in Patrick, are the extension of the belt of line the conditions of relative position in which our Apalachian 

iron ores found near Rocky Mount. Prof. Rogers (Report of 1839) * ron ore8 arc ^ oun ^> * 8 copied from the prospectus of that pros- 

We know that Mr. Wickes prepared it 


a railway will be in operation, at least from Richmond to Clifton 
Forge, either by an independent route or by way of the James 
River & Kanawha Canal and the Buchanan & Clifton Forge Rail¬ 
road, through a consolidation of interests. There is mineral wealth 
enough oni either route to justify the construction of a railway . 


remarks,—“In Patrick county a little west of Goblintown Creek porous company, 
and on the east side of Stewart’s Knob, we find the magnetic oxide from careful measurements, 
exposed at several places, the main deposit supplying the Union will be given. 


Next month a description of 
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n , - _ , . , _ . - State. Whether the series is ore-bearing throughout, is a. 

Report of ft Geologic&l 8»nd Mi 11018*1 EXftffllllfttion of ft question to be determined by subsequent examinations. 

Portion of the Jaynes River Iron Belt . 41 Ill Pittsylvania county, specular and magnetic ores similar in 

- • ; character to those from the vicinity of Iliverville are Tiring* 

Bv Cun. Maksiiau. McDonald, Professor of Geology and jmined and shipped to Pennsylvania, to be used in the prodnc- 


» f ' |- XX •/ ' ■* 

Mineralogy, Virginia Military Institute, Lexington, Va. ■ tion of ilessemer steel. These ores occur in the. extension of 

* 

General Fn.m’is 1C ^ j this James River ore belt. 

Superintendent Vlryimu MUUtinj Institute : That portion of the ore belt subjected to ]>ersonal examina- 

Genkkal :—I respectfully transmit herewith Report of a tion is delineated in the map accompanying this report, which 
Geological and Mineral Examination at'a portion at* the James is a topographical and geological sketch ot a segment c€ the 
River Iron Belt, undertaken by your direction and under the belt extending from Mount Athos to Kivorville. 
authority ot* tlie Virginia NIilitary Institute. The strata consist ot alternations ot quartzites, hydronifciu 

The time that could l>e given the work necessarily restricted bilcose, and chlorite slates and 1 illicitoni>. 
iny examinations to a portion only of the licit, and I selected The principal exhibitions ot specular and magnetic ores arc 


4l 

The time that could be given the work 


«OCCQV 


<ny examinations to a portion only of the licit, and I selected -Uws principal exlnbitions ot sjiecular and magnetic ores are 
the section between Mount Athos and Riverville because in the quartzites and between the quartzites and tin* slates, 
inimefotis* and in some cases extensive openings are found in These ores are evidently bedded deposits, and form an integral 
this area, and a better opportunity for study thus presented. part of the stratified series. The distribution ot the ores was 
I was accompanied in the examination by Mr. Donald mainly due to original deposition. Agencies operating subsc- 
Kobertsou, of Lynchburg, Va., whose thorough acquaintance quently may have effected some shitting and concentration, 
with this section greatly facilitated my work and enabled me and have converted what was originally hydrated peroxides 


to move rapidly from point to point. 

Interesting questions of speculative geology necessarily 


into specular and magnetic ores. 

The whole of the formation is ferriferous. The chlorite 


111 the course of the examination, the discussion of which would slates and associated epidotes having sometimes as much as 12 
lie foreign to the object of this report, which aims to be per cent, ot disseminated magnetic oxides. Usually the dip is 


dimply practical. 


nearly vertical, sometimes as low as 45°. 


The geological age of this ore-bearing series will be the sub- The vast accumulations ot brown hematites and inquire 
jeet of a subsequent paper, which, however, I do not desire to 'manganese oxides that form so conspicuous a feature ot the ore 
present until further investigations either affirm or disprove belt, are not, as tar as I have observed, bedded deposits. 


the unexpected conclusion to which my observations have led me. They arc in proximity to and probably stand in casual rela- 

The map which accompanies the report is constructed on tions to the numerous limestone strata which traverse the ore 
the basis of the old “nine-sheet” map of the State. I belt. By the percolation of surface-waters these ores have been 

The James River Belt—Its General Features.— « athcred in ^ lution weathered and disintegrated 

(u) Topoyruphicid. —The James River, in its flow from the and concentrated and precipitated in the vicinity ot or 

mountains to the head of tide at Richmond, pursues a general * n contact with the limestones. A\ here the chlorite slates are 
southeast direction. At Mount Athos, about five miles east ealciferous we have similar accumulations on the extension ot 
of Lynchburg, the river turns abruptly to the northeast, being ^ le * r oiitcroiis, but they are neither so persistent nor so 
deflected by the massive quartzites which carry the mountain. f re< l ueld as * n Gcinity ot the limestones. 

From this point to the mouth of Stonewall Creek, about nine At frequent intervals the strata arc intersected by dykes of 
miles below, the river valley is excavated in the softer slates and trap which usually run in a northwest and southeast direction, 
limestones which lie to the northwest of Mount Athos quartz- »nd nearly at right angles to the strike ot* the strata. Four of 
ites. From the mouth of Stonewall to the vicinity of Scotts- these, from 100 to 200 feet in width, are located on the map. 
ville the river traverses obliquely by a series of easterly trends The surface out-crop of the trap weathers to rounded boulders, 
the iron-hearing strata. Beyond Scottsville it resumes its which arc locally designated “nigger-heads,” and being con- 


general southeast direction. 


spicuous surface features, where tound, they furnish a ready 


The valley of the James river is from 250 to 300 feet below lllca ns ot locating the dykes. Two well-marked out-crops ot 
the level of the plateau in which its channel is excavated. * ra P occlir ^ lc S() uthwest ot Chestnut Mountain, the direc- 
This plateau is intersected by numerous creeks and branches, ^ on xvdd(dl ^ d * d no ^ a *uertain. It, as is probable, they are 
which usually run transverse to the stratification. These and Parallel to those already traced, they will include between 
the subordinate lines of drainage have broken the surface into them the liigliest portion ot Chestnut Mountain, which proba- 
picturesque outlines, infinitely varied in detail, which are the hly owes its greater elevation to the more complete consolida- 
visible expression of, and carefully studied, furnish the key to tion ot the strata produced through the agency of the melted trap. 


the geological structure. 


The extrusion of these belts of igneous rock before erosion 


When the more resisting quartzites enter into the stratifica- had lowered the surface to its present level, would undoubt- 
tion, they show themselves in long ridges like Mount Athos, or edly have produced a great lateral thrust, tending to crumple 
rounded summits like Round Top and Chestnut Mountain, which the prisms of strata included between two contiguous dykes, 
rise from 150 to 200 feet above the general level of the plateau. The offset in the strata at the mouth of Munday Creek and 
(A) Geoloyieaf .—The ore-bearing formation is a stratified I on the bench west of Captain James Dillard’s, were probably 
series, limited a northwest direction by Buffalo Ridge and its produced in this way. In some cases fracture and displace-* 
extensions to the northeast. It is several miles in width, with meut of strata, instead of simple flexures, would have been 
its southeast boundary still undetermined, and extends in a produced. My examinations have not made known the exis- 
northeast and southwest direction parallel to the mountains tence of any, unless the considerable offset in the quartz ledge 
and to the stratification probably throughout the limits of the which carrries Mount Athos, lias been produced in this way. 

- There is, however, but little doubt that many displacements 

M*r* r,>,n i l ^:i ,l l‘ A, V liml Kt ‘ I :^ of Sl V- ri V t V ude,lt °; » will be made known in the progress of mining operations. 

Military Institute, Jim tuny, 18< 9.—Reproduced here in full, with the * ^ 1 

illustration*. Sucli displacements would lie approximately horizontal, and a 





January, 1880 ."] 


The Virginias. 


11 


♦careful studv of ll\c surface features would generally make 
.known the airuction of the shift. 



ore, a* the tern, u here employed, is not a single stratum of ore 
with undulating walls and persisting to any eonsiderablu 
extent in surface or in depth, bomethnes the whole width bo- 


'Ores 

tions of 
. between 


JUiiVUI A A A I A V4 VIIK.’ •*** ’ v/ - -- ' ” ' - - 

defined ore belts, or systems, out-cropping along the railroad 
east of Mount Athos, which for convenience of description I 
have designated as follows:—(*/). Mount Atho* System {or I wit); 
( b ). Chestnut Mountain System (or belt); (e). The Ral Belt, 
East of the red belt there are extensive out-crops of lime¬ 
stone which carrv on their flanks a magnificent burden of rid 


maimv i . 

vertical sections ot ait Otv stratum 


brown hematites; these are locally designated as, 

Pot-Ore Belt . 



d.) The 


Fig. 3. Section ok Ore-dklt at Riverville. 
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fJeat Section, showing structure of ore stratum or vein. 

-horizontal. The dark shading 



“Thk Corundum. 




ertical transvei*se. (B) 

indicates specular and magnetic ores. 

The structure above indicated characterizes generally the 

“veins” of specular and magnetic ores in this f , r j 

i ^ a.i_ A .. ..e Vf.vioo AVhfcW thh ihhnihgham Iron 

ulroad aoOtlt 

Tim distaiic£ 


m \/ ' * & v v/ v ^ - - — - / 

l*»t\WH'h Walls is from 7 to S feet. 


Oreenway System-. 


f 

1 


Company nave run n urin inmi ^ 

100 feet inb) lb *3 hibhiituin, following the Ore. 

The ores are specular and 

magnetic ; the magnetic predominating. Thb 
miming over 50 jT* cent. Ns frdm l! Kite Thb lalaHcfe 
hv sorting would yield a lul-ge |iroj>brhun ot Orb; lhhhillg t 
30 to 35 per cent.-, width Hbihg tliSi&hiiHitUid ill a soft 
could ho chcnjliy crUshitl ahd concentrate »>’ * . £ 



Axial System. 


^ \ Mount Athos System. 

?j 





Ch 


.*• 4 -? ^ f r 


Mr. System. 


Iron ore strata are represented by full black lines (i 

and limestones thus I u l il l i . 


>); 


Mount Athos System. —At the western base of Mount 
Athos is a broad belt of limestone, which mav be traced to 

/ V 

Riverville and beyond, reappearing at such frequent intervals 
as to leave no doubt of the continuity of the belt. To the 
southeast of the limestone tract lie the slates and quartzites of 
Mount Athos, Munday’s Hill, &o., which may he traced almost 
continuously to the hills immediately hack of Capt. Dillard’s 
at Riverville. These hills carry numbers 3, 5, and 6 of Dun¬ 
lap’s map, and, with their slates and quartzites, and an in¬ 
tercalated belt of limestone between numbers 3 and 5 (which 
does not appear at Mount Athos), are the equivalent of the 
Mount Athos system. 


— ^ 

mica or talcoid slate. . ,« , 

On the hill above Turners, on the lead ot the mill-dam 

opening, an open cut shows the same character and relations 

Ot- ore » in ttai tunnel. Between Turner’s »ml IiivemUe 

there are no opening?. . , j( . ,, „ . 

In the vicinity of Rivefvllle Capt; James DillatJ has pwed 

“No. over a surface entetit of two miles.- No. 3 is suppos*^ 
to be the same stratum of ore that ba| boeli _ tty** 1 , 
millKtaiU Opening at Mount Athos; It has 
shows from 2 to 2i feet of rich ore (chiefly magnetite)* 

West of the burnt dwelling on Mount Athos there arc 
abundant surface indications of ore, but no cuts^ have been 
made* Several miles to the northeast, at Turners, an opei 
cut, 8 fbet deep, shows about 7 feet of vein matter, and fto™ 
1 to 14 feet of good ore (specular and magnetic). A tunnel 
driven at a lower level to intersect this vein had eei 
driven far enough to reach the ore. This ore stra uni t 

lieved to correspond to No. t> at Riverville. « 

An opening made by the Powhatatt Coin pally oil o* >, a 

extensively worked l>y shaft and tunnel, sliOWa 

good ore (specular and magnetic mixed). 

been taken from this opening. 

On Dr. Monday's plantation one and it half miles to the 
northeast is an old opening worked on the slope to a depth of 
00 feet, and for 250 feet along the out-crop. The ore main¬ 
tains a uniform width of about 3 feet; not less than 10,000 
tons have been taken from this opening. The ore was smelted 
in a small charcoal furnace on Elk Creek in admixture with 
the brown hematites from the Montgomery bank, and the iron 
was sold to the United States for ordnance use. 

Chestnut Mountain System • About "1 0 > ard 

the Mount Athos ore system, and separated by mica slates and 
a wide belt of chlorite slate, is what we have designated as the 
Chestnut Mountain system. 

Near the railroad the Birmingham Company have driven si 
tunnel from the southeast side to intersect the system. The 


JYYrf - 

Severs! ton* lulve 


last 50 feet of the tunnel is in ore (specular and magnetic). 

The average of these ore would he low, lmt the gangue is a 
A cross section of this system will show at any point several j soft slate, and concentration of the ore’ could he readily and 

cheaply effected. Surface cuts show ore over a breadth of 
300 feet, nearly to the chlorite. The ore is lean, with strings. 


strata or veins of ore, which, at different points, vary in thick- 

‘ ' ‘ ' ‘ tl ‘ . 


ness and in the percentage of metal in the ore. A “vein” of 
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and pockets of almost pure magnetite, assaying as high as 70 1 of ore from 9 to 10 feet. Several thousand tons were taken 
per cent, of met. iron. [from this opening and smelted in Westham Furnace, the oro 

Surface cuts on the side of Chestnut Mountain show about averaging from 40 to 45 per cent, of metal. 

50 feet of lean magnetic and specular ores. j y e j n jfo. 11 has been worked on the slope at various 

In this same ore system, but west of the range above indi- over a distance of three-ouarters of a mile and to a 


I v eiu Xi O. 11 na» ueua wurKuu uu me eiupe » 
In this same ore system, but west of the range above indi- ])0 ; nts over a distance of three-quarters of a mile 

cated, is a very rich and pure specular ore, which has been , depth of 100 feet. The stratum of ore varies in wi 


width from 


worked by the Birmingham Company, by a slope shaft, to a 2 to 10 feet. The percentage of metal in the ore varies 
depth of 1)0 feet. A section at bottom of shaft shows 18 inches i 55 p er ce nt. 


Ol t/v l^V^U# -LA- DUV/UV/ll (VW I JVJ llvl II V/l D1UUL PUV/ n O IV-' mV/UVO ’ J U JQ Qry pgji CGWt 

to 2 feet of rich specular ore, « feet of lean ore, and on the | y e j Q8 ^t os 10 $ an d n J have classed together as the Axial 
‘ foot’ wall a seam of very rich crystalized pyrolusite several i System, for reasons subsequently stated. 


inches in thickness. 


At Whitehead’s, 0 miles northeast of railroad, an open cut Vein No. 16.— To the west °/ ^ ie 8 y 8 ^ n b an( J 

on tliis system shows two strata of ore, each from 10 to 15 feet separated from it by several hundred feet of chlorite slates and 

in width, which will probably average 30 per cent, of metalfeet ot limestone, wo have the quartzites and slates that 
From the mouth of Stonewall Creek the Chestnut Mountain carry No. 18. The only working upon this is at Green way, 
ore belt is lost in the river valley. It will probably show in ? miles northeast of Kiverville, yet open cuts and Bur- 
the hills on Capt. Jones’ plantation, though I was not able to hice indications show continuity to Kiverville and further 

n^orfoni flin foof l*\r nm*cnnol nvcmiinofiAn to the southwest. 


in width, which will probably average 30 per cent, of metal. 
From the mouth of Stonewall Greek the Chestnut Mountain 


ore belt is lost in the river valley. It will probably show in * miles nortneast 01 luvervme, yet open cuts ami sur- 
the hills on Capt. Jones’ plantation, though I was not able to ^ ace indications show continuity to Kiverville and further 

flip fapf liv PYJBiiiTintinn to the Southwest. 

At Dr. Mogginson’s, 15 miles northeast of railroad, and on At Groenwav a shaft 80 feet deep lias been sunk mion the 
the west side of the river, two cuts have been made to a depth ; ore > an ^ 6 oyeral thousand tons raised and shipped to Westham 

' . 1 _ i^ mi _ • ; ‘ 11 iv —— 


show in 


At Groenway a shaft 80 feet deep has been sunk upon tlio 
a. and several thousand tons raised and shipped to Westham 


of 30 feet on the eastern and western margins of this ore belt. Furnace. The ore is principally soft specular, and assays \ery 
The western cut is in hard ore, which will run from 30 to JO high, showing great richness and purity. The stratum runs 
per cent, of metal. In the eastern cut, the ore is a peculiar f rom 2 to 5 feet in width. 

soft ore of micaceous structure and soapy feel, and will not The Brown Hematites occur in vast quantities in the 
average over 30 per cent, of metal. The space of 180 feet .Tm noa River ore-belt. Thev mav be looked for evervwhere. 


soft ore of micaceous structure and soapy feel, and will not The Brown Hematites occur in vast quantities in the 
average over 30 per cent, of metal. Tlie space of ISO feet James River ore-belt. They may be looked for everywhere, 
between these two cuts presents everywhere abundant surface j in contact with or in the vicinity of the limestones. No special 
indications of ore. These ores have been traced by surface search has been made for them, the attention of explorers 
indications 1 J miles further to northeast. I having been particularly directed to the discovery and devel- 

^ , J opmont of the deposits of specular and magnetic ores, yet, it is 

The Red Belt hying about 500 feet to the southeast °f I c e rt a in that in the future the brown hematites, on account of 

the Chestnut Mountain ore belt, and separated by an inter -1 t]ieir abundance, richness in metal, and the cheapness with 

veiling tract ot slates, is what has been designated as the w hich tlioy may be mined, will prove as valuable as the specu- 

red belt Near the railroad the Birmingham Company have | lar ail( j magnetic ores with which they are so closely associated. 


searched for the ore with open cuts and shafts, but without _ t . 

satisfactory results. The Limestones of the Ore-belt constitute one of its 

t i n i o *i l i.i Li l • t* a most remarkable features. On a section of the ore-belt 
On Joshua Creek, d unit* to the northeast, a senes ot trail* , h Iiiverv511e there are ten well-defined belts of lime- 


they are so closely associated. 


verse open cuts show ore over a breadth ot over 400 feet. I he 1 . ^ A • i , „ * 1 oaa 

7 -j wi a.i li i i • .31 found any indication ot fossils, though evidence 

sc nuts. Whether the brown hematites represent portions ot ^ 81 & t 


schists. Whether the brown hematites represent portions of , t< .^ n i. » 
the original sediment, unaltered by metamorphie agencies, or wu . e Ctirc 11 J so & . 

able to decide, lhe fact that they are richer in iron, and • 11 v A 

J ■ ini urATiToh o nnarntiAn thm 


stone, with an aggregate-thickness of over 1,200 feet. Usually 
the limestones are plainly crystalline, and in no instance have 
I found any indication of fossils, though evidences of them 
were carefully sought for. Most of the limestones are mag¬ 
nesian ; some contain a very small percentage of magnesia, 
and have been largely used as a flux in the old furnaces once 


usually contain more phosphorus, would sustain the hitter view. 
About one mile further to the northeast, in the lead ot the 


in profitable operation through this section. 

In their extension to the southwest, some of the lime-belts 
maintain their character to the railroad and beyond ; others 


red belt is an old open cut from which vast quantities ot ore , degrees into taleoid or hydro-mica slates; tl.o slates of 

PtA 0 f <lV fi U 01 f ^ ° ui nave. , ski <l | this character intercalated between the Mount Athos quartz- 

little to the east ot this open cut, sunk by the Birmingham <i • xi a. r. A r . a. ^ *n 

I ■ J _ . i irna hoimr rho rimrocmitarima nt thr* hmncrrvna nr Ifivnrvil n 


.V u,y^u uu, J tuu ites being the representatives of the limestone at Kiverville 

Company, to a depth ol 20 toot, is m compact, solid ore oi betw een Nos. 3 and 6 of Dunlap’s map. 
first-rate quality. 1 1 

A ft/ i 1 i ■ /I /I 1 t t 


Further to the northeast, I know of no openings on the . The Ore-belt as a whole being a series of folded strata, 
red belt. ' it is a matter ot great practical as well as scientific interest to 

determine the axis of the fold or folds. There is the following 
Pot-ore Belt.— A few hundred feet to the southeast of the evidence of a synclinal axis in the quartzites between Nos. 10 J 
belt, we have two extensive limestone formations carrying a :tnd 11, in what I have designated as the axial system. On 
burden of brown hematite and impure manganese oxides. No. l<>i, a shaft sunk to a depth of over 100 feet shows the 


Pot-ore Belt. 


These constitute the pot-ore belt. 


ore stratum to have vertical walls, Nearly in the same trans- 


Wherever local conditions were favorable, we have, in con- verse section, a slope shaft on No. 11, to the depth ot 100 teet, 
nection with the limestones, vast accumulations of the brown shows the ore dipping uniformly to the southeast, at an angle 
hematites. * of 75° or 80°. At the bottom of the shafts, No. 10 J and 11 

The ores to supply furnaces, long ago out of blast, were arc about 70 yards apart, and at no very great depth below 
drawn from this belt.’ The magnificent * deposit of hematites, t,ieir planes would intersect if continued. To the southwest 
10 miles to the northeast, known as the Nutall openings, are tho surface indications of Nos. 10 J and 11 disappear, and the 
believed to be in this belt, but the opinion lias not been veri- bounding tracts of chlorite slate unite. I have concluded, 
fled by personal examination. therefore, that there is a synclinal axis between Nos. 10 J and 

Still further to the east there are abundant surface in- 11 which rises to the southwest, 
dications of ore, both specular and magnetic, hut no openings I* this be true, we should find on the northwest and south- 
have been made, and my examinations did not extend east of j eas t sides of this line the same alternations of strata in inverse 
the pot-ore belt. - ( order. This seems to be the case as far as my observations 

A section of the iron-bearing series at Kiverville (see Figure jhavc extended, nor have I found a single fact to invalidate 
3 ), shows abundant indications of ore west of the Mount Athos | this conclusion. On either side of the axis we have five lime- 
system. Extensive workings by open cuts, shafts and tunnels j^tonc strata, each upon the one side, having its equivalent upon 
have been carried on at different times, and considerable j the other and having like relations to the adjacent strata, 
.amounts of ore carried away for smelting. The principal j The Greenway system would be the northwestern outcrop 
^openings have been made on veins loj, !1 and 1 (> of Dunlap’s j°f the Mount Athos system. The western equivalent of the 
,niap, (and so designated in section 1 , figure 3 .) Chestnut Mountain . t ^ o 1 e ound in the ran^o of 

• 1 hills formed of very hard quartzites, locally termed ‘corun- 

Veim No. 10 J h;i> liven worked at a siiiirle point, by shaft, dum.’ Mv examinations did not extend bevond this ramre 


Vein No. 10} lias been worked at a single point, by shaft, dum.’ My examinations did not extend beyond this range 
to a depth of over 10 U feet. The walls are vertical—the width to tlie northwest. 
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The ore-belt as a whole seems to be a closely-pressed syn 
clinal fold, the axis of which lies between Nos. 10 & and 11 ,- 
and rises to the southwest. The strata consist of alternations 
of chlorite and talcoid or hydro-mica slates, quartzites, lime¬ 
stones and graphitose shales and slates. 

Whilst compounds of iron are conspicuous elements in the 
whole series, there are at least three well defined horizons of 
ore, at which the accumulation of iron sediments was in such 
large proportion to other materials as to constitute true iron 
strata, which are essentially continuous over considerable areas, 
though necessarily varying from point to point, with local con¬ 
ditions, in the richness and thickness of the ore accumulations. 

The six ore systems designated on the accompanying map 
are the upturned and eroded outcrops of these three ore strata. 

Whether denudation has made known to us the richest 
areas of ore accumulation, or whether they lie deep down to¬ 
wards the centre of the basin, is a question of the future, to be 
solved only by shaft, and tunnel, and drift. 

Conclusions. .It is believed, however, that the data here 

presented are sufficient to justify the following conclusions: 

1 st. That the amount of ore above the water level is vast 
enough to furnish the materials for the most extensive mining 
and metallurgical industries. 

2 d. That the exceptional purity of the ores and the great 
variety that may be brought together in the same furnace in¬ 
sure the production of iron of the best quality, such as will 
command the highest price in the market. 

3d. that these ores, though of only moderate richness in the 
aggregate, occur under such favorable conditions for mining 
that the cost of ore to produce a ton of pig will he reduced 
to a minimum. 

4th. That the whole body of ores is accessible, by short 
routes and descending grades, to water transportation, which 
leads directly by the furnace sites; consequently the cost of 
transportation of ores from the bank to the furnace, usually a 
very considerable element in the cost of production, is here 
reduced to a minimum. 

When we further consider that the rich alluvial bottoms of 
the James River lie largely in this ore-belt, and that the up¬ 
land soils, though now wasted and abandoned, are naturally 

good, and under a rational system of agriculture can undoubt. 

edly be brought to the highest condition of fertility, it would 
seem as if nature had brought together every requisite to 
maintain a dense population under such favorable conditions, 
as not only to invite, but to co«*rce development. 

The James, as if conscious of the future, at Mount Athos 
turns aside from its direct course to the sea to offer its vast 


This Coal find Coke Movement over the Chesapei :e 

& Ohio Railway, from the New River ami Kanawha mines, 

from Jan. ist to Dec. 14th, 1879, and for the corresponding period 
of 1878. kindly compiled for us, from the books of the R'y Co., by its 
fuel agent, Mr. Charles M. Gibson, in 2240 lbs. tons, is as follows; 


Year. 

Coals. 

' 

Coke. 

Total. 

Cannel. 

Splint 8: Hit’s. 

1S70. 

isys. 

27,130 

40,070 

33.7,003 

205,077 

10,748 

17,212 

382,271 

328,805 

Increase. 


00,510 

2,530 

53.400 

i 

Decrease. 

18,040 





This shows an increase in 1879, over 1878, of over 20 per cent 
in the movement of splint and bituminous, of over 14 in that 
coke, and of over 16 in the total movement. The decrease in 
movement of cannel was over 40 per cent. 


The Coke Supply from the New River mines is now 

totally inadequate to the demand, anti the matter will be worse 
when the large furnaces, now in course of edn struct ion, arc com¬ 
pleted that expect to be supplied with that superior iron-workers* 
fuel. The number of ovens in that region, on the C, 5 : O. R'y, is, 
taking the mines in order, from cast to west, 100 at Quinnimont, 
20 of them now constructing ; 60 at Fire Creek, 30 of them new; 
50 at Sewell, 10 new ; 40 at Nut allburg, 20 new ; and 6 at Hawk's 
Nest; or 256 in all. The output from these ovens will not be more 
than from 60,000 to 70,000 tons a year, while a ready market can 

in * 

be found for ten times that quantity,—especially when the facts arc 
known that in 100 tons of Conncllsville coke there must be nearly 
13 tons of ashes, while in 100 of New River there will be but about 
3. One may well wonder why the coke makers of the country do 
not all go to the New River region. 


II R. II. Pool, of Philadelphia, Pa., deserves well of 
both Virginia and West Virginia for the offorts helms made 
to introduce capital, enterprise, and skill to the development 
of their mineral resources, and to be congratulated for the 
success that has already crowned these labors. On the line of 
the Chesapeake & Ohio Railway, through his instrumentality, 
the David la Iron Mines have been opened in the superior red 
(specular) and brown hematite ores at the western end of the 


Blue Ridge Tunnel, 123 miles from Richmond, where over 50 
energies to the work of development. For thirty miles it rolls inen are now mining, under George B. Strand., from Potts- 

| I k lira uni IS if ft n» t I II « ir%, rm * 


ville, Pa., as Mining Engineer,—The Pennsylvania efi Vir- 

(Ex-Gov. Ilartranft, of Pa., President, 
and Maj. James F. Lewis, late of Amcnia, N. Y., General 


vive the Panther Gap Furnace. Mr. Pool has also formed 


its rapid tide by furnace and ore bank,—a willing servant 
waiting to be harnessed to work worthy of its powers. Though 

now condemned to ignoble tasks, the time will come when it will ( J ul m Don d: Coal_ Cc > 
supply the motive power to a hundred prosperous industries 

Fuel. —The single element needed to unite in the James Manager), has been organized and has purchased the Ferrol 

River iron-bolt all the most favorable conditions for the es- Furnaco and itB 7 000 acres of iron lands, in Augusta Co., Va„ 
tabnshment ot vast mining, smelting, and manutactunng , ~ ^ nAA 

industries is a cheap miner(rffuel. and the Q lunmmo . nt Furnace and lts ( .’ 000 acres of land 111 the 

When the cokes and coals of the Kanawha valley can be ew River Coal-fields, where iron mining and smelting and 

laid down at the furnaces at the low prices possible, then this coal mining and coking are now done on a large scale,—and 

valley of the James is destined to enter upon a career of pros- ] ias organized the Central Iron Company which will re- 

perous development which we can now but faintly imagine. 

Access to the coal must be cheap , prompt and certain . No^, T , , r . . 

extensive enterprises can afford to reit upon the painfully slow the Jal , Iies , Illver St , ccl Manufacturing and Mining Com 

and precarious transportation of the canal. A railroad down P an y * ias purchased the Iron \\ orks above Lynch- 

the valley of the James River, from Clifton Forge to Rich- burg which are to be speedily converted into Steel Works, 

mond, is necessary to link the coals of West Virginia in He has other schemes well under way, backed up by men 

• •alii il • • 1 • 1 1 • <s// A ¥ 

of influence and means, that will result in large developments 
in other portions of the iron- and coal-fields of the Virginias. 

Mr. Harry G. Blackwell, the energetic Mining Engineer of 

ricultural lands of this tJlc Pennsylvania Steel Co., of Steelton, Dauphin Co., Pa., 

lias recently paid us two visits and we have had the pleasure 
sources will lie dormant, and its magnificent water powers 0 f taking him to see the vast beds of iron ore,—one of them 


prosperous union with the ores of this rich mineral section. 
The construction of this road should enlist the urgent, earnest 
and persitent efforts of all who are interested in the develop¬ 
ment of the valley of the James. 

Until the facilities of travel and transportation which would 
he thus afforded are secured, the fine ag 
section will go unsought, its varied and valuable mineral re 


will run idle to the sea. 

Respectfully submitted, 

M. McDonald, 

Virginia Military Institute, } Professor Geology, V . M. I. 
Jan. 6 th, 1879 J 


having an outcrop thickness of GO 






ore that analyzed 51.07 


of metallic iron,—in the Cambrian foot hills of the W. slope 
of the Blue Ridge between the old Vesuvius and Cotopaxi 
furnaces, and near the line of the Valley R. R. of the B. & O. 







































































\ 


H 


The Virginias. 


[Number 1. 


The Pigg River Mining Co., Major Robert F. Mason, States, and especially so when he has also in hand the geolog- 
Superintendent, shipped from its mines at Pittsville, in the N. ieal sections in Hotchki**' Physiography of Virginia , now in 
W. part of Pittsylvania county, 1200 tons of iron ore in No- course of publication, prepared by Professors Rogers, Camp- 


vein her, and the 


, or more, in December, 1870. Since bell, and Lesley, Dr. Rufiner and others. 


June, 1878 , from 20,000 to 25,000 tons of ore have been sent We advise our readers to keep this table for future reference, 
from these mines a distance of about 375 miles,by rail, to the'for they will often need it if they would read understanding^-. 
Pa., Steel Co., at Stcelton, near Harrisburg, Pa.; that compa-, Tab j~ _ _„_,, w tr. ‘ 


ny takes all the product of these mines. The orx*s of the Pigg 
River mines are Bessemer ores, yielding, commercially, from 
55 to f>0 per cent, of metallic iron, with but from 0.03 to 0.07, 

per cent, of phosphorus and no sulphur. They are mined at |_ 

a cost of $1.50 per ton and the freightage to Steelton is $3.70 *| 
per ton. They are mixed with Spanish ores and the sulphur- 8 
ous magnetites of N. J. in the Steelton furnaces. The Pigg £ 
River mines are on the Pittsylvania & Franklin Narrow-gauge T 


.ne Geological Formations Found in Va. and W. Va. 

By Prof. William B. Rogers. 


General Grows. 


•r-Division* in 

AND WRST V IRfJINlA. 


Quaternary. 20. Quaternary. 

t mi 

11) c. Pliocene. 
19 b. Miocene. 
19 a. Koeene. 


Tertiary. 


•5 3 * < 
Jji* 
if a < 

“ C ,H. D 


S 


O 

N 


(3 ft.) Railway, 9 miles from Narrow-gauge Junction, 40 miles 
beyond Lynchburg, on the Virginia Midland Railway, and 29 | 
miles from Rocky Mount, the county seat of Franklin Co., to 5 
which this railway will be completed by Feb. 1 st, 1880, and 

_ _ f 

to the large deposits of Bessemer ores near that place. The 
standard gauge car-bodies are shifted to and from the narrow- 
gauge trucks, so there is but one loading done. Great credit 
is given Maj. Mason for the energy and skill he has shown in 
the opening and management of these mines, the development 
of which has given new life and values to a region that before 
had but little of either.—These Bessemer ores are from the 


Ul*PKR ANI> I.OWKR 


Mfsozoh 


(18 a 17)J iinisfto-Crptac - *.i 
Upper Secondary s. *. 
(17,10.) Jurasso-Triassie.a 
Mid. Secondary Sand- 
stones and Coal Measures. 


M 

5*15 


Names adopted by 
and W\ B. R. 
M>for the Paleozoic For- 
maiions of Pennayl va - 
i-w c jnia and Virginia and 
2 °^h iused in H. D. Rosters* 


ogei 

"ex • Report of the 

£ o -2C j(ieology of Pennsyl- 

XX . S-o !vania. 

1 E-nS 

3 O 

A fa. 


Urrxu Carbon- 


ir kiiocr. 


Mid. Carboniferous 
(Upper Sib-Carb.) 


eastern border of Piedmont and those near Franklin are with¬ 
in that region, confirming in a manner the opinion of the 
New Jersey mining engineers that our Piedmont country con¬ 
tains ores similar to theirs in the same holt of metamor- 
phic rocks. 


Lower Carbon- 

1FBROIH. 

(Lower Sub-Carb.) 


i 


o 

© 

N 

c 

o 


Devonian. 


The Geological Formations Found in Virginia and 

West Virginia, —classified by Times, or Kras, General, 
Groups, or Periods, and Sub-divisions, or Formations, with! 
their equivalents in the Numbers used for designating the for¬ 
mations in the Va. and Pa. Annual Reports of Wm. B. and H.! 
D. Rogers and the names they subsequently adopted for the 
same, and which were used in II. D. Rogers’ Final Report on 
the Geology of Pa.,—are given in the following table, prepared! 
by Professor William B. Rogers, in 1877, for MacfarlaneV — 
American Geological Railway Guide, a most excellent travel - 1 


SI MR IAN 


Siia-ro-Cambrian 3 

OR 

Upper Cambrian. 
Middle 4 

AND 

Lower Cambrian. 


Arcii.ean. 


14 c. Upper Barren Group. 
14 c. Upper Coal Group. 
14 b. Lower Barren Group. 
141). Lower Coal Group. 
14 a. Great Conglomerate 
an d Con glo. Coal Group. 

13 b. Greenbriar Shales. 
13 b. Greenbriar Limesto. 
(Carb. Limestone.) 

13 a. Montgomery Grits 
and Coal Measures. 
(Tuedian?) 

Names of N. Y. Survey chiefly: 

12. Catskill. 

11 b. Cbenuiiig. 

11 a. Portage. 

10 c. Genesee. 

10 b. Hamilton. 

10 a. Marcell us. 

8 . Oriskany. 

7. Lower Helderberg. 
0 . Salina. 

5 c. Niagarn. 

5 b, Clinton, 
o a. Medina. 

4 c. Hudson River. 

4 b. Utica. 

4 a. Trenton . __ 

3 e. Cliazy. 

3 b. Levis. 

3 a. Caleiferous. 

2 b. Potsdam Group.5 


XVI.!Serai. 
XV. laeral. 
XIV. j Serai. 
XIII. Semi. 
XII. Serai. 


XI. 

XI. 




ITinbral Shales. 
Umbra 1 Limesto. 


X. 


Vespertine Sand“ 
stone and Coal. 


IX. 

VIII. 

VIII. 

VIII. 

, VIII. 
VIII. 

VII. 

VI. 

V. 

V. 

V. 
IV. 

III. 
III. 
III. 

II. " 
II. 

II. 

I. 


Ponent. 

Vergent. 

Veigent. 

Cadent. 

Cat lent. 

Cadent. 


Arcluean. 

A, B, C, D.fi 


Meridian. 

Pre-Meridian, 

Sea lent. 

Sealent. 

Surgent. 

Levant. 


IMatinal. 

'Matinal. 

Matinal. 

| Auroral.♦ 
Auroral. 
(Auroral. 

Primal.5 


I 


ing companion, as we can certify from its use, during thousands 
of miles of travel, in more than a dozen states. 

It is fortunate for our States that Professor William B. Rog- 


44 1. The term Jurasso-Cretaeeous is chosen to designate the Upper 
Secondary sandstones of the Virginia reports and the associated sands, 
and clays which in their prolongation, northeast through Maryland* 
Delaware and New Jersey, are found to underlie the Cretaceous green¬ 


ers, who has been identified with American geology for half a,sand formation of those States, because the fossils found in the vicinity 

. , , . f x _i . . i»T^> . • /iJoka i o ii \ i°f Fredericksburg, &e„ in Virginia, as well as near Baltimore, suggest 

century , and who, as State Geologist of V lrgnua (1S3.> to 1* 41), j j, 0 upper stage of the Jurassic period; while it is stated that the sands 

discovered the order of their rocks, and determined their gen- and clays of this belt in New Jersey are referable to tlie base of the 
, , „ „ i • .ii it. . . Cretaceous. The whole group would seem in the main to be one of 

oral geology for all time, lias thus given us a table of \ iryima transition, and it is probably best comparable to the Euroi 


an Wealden. 

44 2. The name Jurasso-Tr lassie is preferred for the 

. . . . - L% ^ , rocks of the Virginia reports, as it is thought to correspond best with the 

to attach to the terms used by the famous Rogers brothers m fossil indications thus far furnished by the several belts Included in it. 


geological equivalents, leaving no doubt as to what meaning 


mean 

Mid-Secondary 


their geological writings. 

In 1870, Professor Wm. B. Rogers kindly examined the 


Of these, the most western area is in part continuous with the so-called 
Triassic belt of Maryland and Pennsylvania, and in part with the coal 
bearing rocks of Dan River, North Carolina. The middle belt is in the 

proofs of the Geological chapter in JIotrhkM Summary of lin< | «» prolongation of tlie Drop River coal rocks of North Carolioa; 
P & 1 . * 7 * , and the eastern belt, including the Grits and Coal Measures of Cheater- 

Virginia and approved of the statements and equivalents of field, Henrico, &c., is topographically without a counterpart. The. 

that work * lie also with irreat labor and care sololv for the middle and eastern belts in Viigima, and the western tract in North 
mat woik, ne also, wim great laooi anu edit, wueij ior ,CaroHna, bIiow a close agreement in their fossil flora, which In many 

love he bore Virginia and science, delineated the geology of particulars has a decidedly Jurassic character, and all three belts are 

Virginia and Wc>st Virginia noon tlie Geological Mao aecom- c onneeted by certain species of Estheria, Camlona, <fce., held In common, 
Virginia anu wcm V irginia upon me moiogicai m ap accom Collectively these beds represent most probably a group of deposit* 

pahying that work, giving to the world the first geological map ranging through Upper Triassic and Lower Jurassic time, and arc in 

of these States ever made based on actual Mine\s, 1'resenting 3 . In grouping the Lower Paleozoic formations, Sotlgwlok's elasslfi- 

to UB graphically, ill his old'age, the wonderful results of the eat on is used, including as Cambrian and Siluro-Vambrian, all the for- 

, t . % i • .i i i i nr. . • mations from the base of the Paleozoic to the top of the Trenton period 

labors of lus early da^s in the then unknown fields of V lrgima ^4 c and as Silurian the succeeding formations to the top of the 

Oriskany ( 8 .); these corresponding in limits to the Lower and Upper 
Silurian periods of the table. 

44 4. The Middle Cambrian, or Auroral group, occupying much of the 

anticlinal* 
pre- 
mass. 


as well as of American geology. This map, though small in 
scale, is remarkably accurate in its outlining of great geologi¬ 
cal features; with 
any one may become 


that and this table of equivalents in hand Oeat Valley west of the Blue Ridge, and exposed in numerous antlcli 
^ .11 1 1 1 and faults in the mountain belt farther west, is marked by a great 

ne familiar with the general geology 01 these pondorance of Magnesian limestones in the lower two-thirds of its u 
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The Crimora Mining Company, Capt, W, 


Waynesboro, Va., Superintendent, mined last year, 


passing below in many eases into Arenaceous and Argillaceous lime 

SXr 1 A ‘ Donald ’ of Waynesboro, Va., Superintendent, mined last year, 

Argillo-Calciireous strata appertaining to tlie base of the Siluro-Cam- at its mines near Turk’s Gap of the Blue Ridge, Augusta county, 

lirinn, Trenton or Matiiuil Rroup. Tho frequent faults, inversions and Va m jl es northeast from Waynesboro, on the Chesapeake it 
repetitions of the beds in the Great Valley, and the rarity of fossils in the / ' 7 * 1 

Auroral rocks, have interfered with a precise demarcation of formations; Ohio R y, over 2,000 tons of peroxide of manganese, averaging 

hut there can be little doubt, from fossil and other evidence, that they over 70 per cent, in purity. The out-put of these mines is now 
cover the period of the formations 3 a., 3 b., 3 c., assigned to them m , r . . . . . . ... e XT 

the Table. Hence, and as indicating the formations '* * as well as at about 250 tons a month, all of which is shipped direct from Nor- 

the localities, the designation 3 a. b. will he used for t. beks up to folk, Va., by the Reynold’s line, to Liverpool, England. The orc- 

thc top of the Magnesian, without distinguishing between Calciferou* , , . , , , . 1 • r 

*ml Quebec (or Levis), ami 3 b. <•„ for the remaining strata up to tlie bearing belt here worked, in the Potsdam group of rocks, is from 

well defined base of the Siluro-Cambrian, Trenton or Matinal group, 75 to 100 feet wide, and mining operations have penetrated it to a 

4 “sVh?Pots,lain, or Primal group Inol.ules in Virginia, where com- dc P th of 75 feet. This company owns 2 oo acres of land. An iron- 

plete, besides the Potsdam proper, the ferriferous shales next above, ore stratum flanks it on the east. About 50 men are employed at the 

and the slates, shaly grirs and conglomerates, below this formation. It m j nes where a crusher, a washer, and a sawing machine, driven by 
is exi>osod in varying mass and completeness on the western slope and , . b / 

in the west Hanking hills of tho Blue Ridge throughout much of It* steam-power, are m use. I he ore is crushed, washed, and put in 

length, often, by inversion, dipping to the southeast, in seeming eon- 1,000 pound casks at the mines, and then hauled in wagons to 
fortuity beneath tlie older rocks of the Blue Ridge, but often, aho „ r . ™ t . . .. , A . .. 

resting unconfnrmnhly upon or against them. These older rocks, com Waynesboro. The average cost of the ore, delivered at the railway, 

prising masses referable probably to Huroidan and Lnurentlan age, is about $12 i>er ton. The price for 1 S 80 is fixed at $2 per ton over 
include also a group of highly altered beds, corresponding apparently to * . « 

the copper-bearing or Kewoetdan series of nortliern Michigan, and uiai 01 I 6 79* 

perhaps to the lately described Dimctian rocks of Wales. This is one of the largest and most successful^ manganese mines 

1°* ^ he letters A,B, C. D, mark foui' 1 rather distinct groups of Aivhman i n the country ; its success, doubtless, had something to do with 
rocks found in Virginia, of which the first three may probably be referred 9 b 

to the Laurentian, Huronian and Montalbnu periods respectively, and the recent lease of the Fauber mine, in the same relations, some 30 
tlie fourth to an intermediate stage-tiie Norton or Upi>er Laurcntiaii.” m ii es farther southwest, in Rockbridge county, by Cowley & Co., 

Marble.—Messrs. Suffer and Bralim, marble dealers, of New of Cleveland, Ohio, and ought to lead to the opening of many 

-«1 Tir 11 n mines in the same mangamferous belts, 
lork city, tho lessees ot the quarries of the ('oral Marble Co., 0 _ 

near Crai>villc, Augusta county, Va., on tlie 0. & O. %., 22 Zinc—The Bertha Zine Mining and Smelting Company, 
miles west of Staunton, shipped, during last. November, 22 ear 0 f Plymouth, Mass., of which Oliver Edes is President, Jason \V. 

loads of 125 cubic feet each, of the beautiful, enerinal marble Mixter, Treasurer and General Manager, E. L. Edes, Secretary, and 

found there in abundance. Those fancy marbles are now in Thomas Jones, Superintendent of Works,—-is now erecting zinc 
great demand and shipments have recently been made, direct works at Martin’s Station, on the Atlantic, Mississippi & OhioR’y, 
from the quarries, to Baltimore, New York, Boston, Cincinnati, Pulaski county, Va., 112 miles west cf Lynchburg and 316 from 


This is one of the largest and most successful^ manganese mines 


Cleveland, Chicago and Milwaukee. 


More than 7,000 cubic Norfolk. 


This company began, the 5th of last November, the 


feet have been sent to New York during tlie little more than erection of eight zinc furnaces; two of these will be in blast by the 
a vear that Safler and Bralim have been working those qnar- first > and fo » r by the middle of this month (January), and the 

n A • _t ___ „ _ _ isriill _ _ • • III 1! - « mr 


ries; they are preparing for an increased production, by open- ot ^ ers ® ri a s ^ ort l " lie * 1 he zinc ores ic will use arc mined on .New 
ing new quarries, to meet the constantly increasing demand ^ ow ^ ,e mout ^ °* ^ eec * *. ree k> ” l Wythe county, 14 

* 1 1 5 * 1 _. t... .ji t. . ilk.jr iii j 1 * _ 11 .r 


for these marbles 


miles, by wago;*, road* from Martin’s. Already a large stock of 
ore has been accumulated at the works, so that there will l>e no 


mi J r "1 II IMir III 1 if II 1 1 HI 1 ® .f if r if 1 ! 1 i'll ||]| 11141*31 11L .Ill AL^UIIIUIUUU Ul IIIV il'U 1,1114*11, ILIJPwinL. w #1 j 

The Coral Marble Company holds 1,115 acres ot land through . . 

, . , , _ , , ‘ .' T , interruption in smelting, m consequence of bad roads, when once 

which the Chesapeake <x Ohio Kail way runs tor over two miles, * , . xr _ . j I, . ,, .. . . . _ , 

wlule nearly a mile of Switch, recently made, loads to the with such a , ong wagon hauI> and arharter , vill ^ obta ,- ne( , from 

quarries. It is probable that more than one-third oi this es- the present Legislature for a narrow-gauge railway to the mines, 

tate is under-laid by some 20 feet of thickness of the enerinal w jt b the privilege of extending it up New River and into North 

marble, the one most in demand, and by a larger area of a va- Carolina, through one of the richest mineral regions in the world, 
riety of hard, black marble.—Tlie No VI, or Lower Helderbcrg • ---———- 

rocks, of which these marbles are members, are here found in The Lobdell Car Co., of Wilmington, Del., lias recently 

a synclinal trough, (the valley of the Little Calf-paeture River, purchased the Panic, the Eagle, the Brown Hill, and the Walton 
along which the railway runs,) with an anticlinal ridge on each furnaces and attached estates, in Wythe Co., Va,, in the valley of 
side. The quarrying is now done on the west side of one of Cripple Creek of New River, and near the western base of the Blue 
these anticlines, the Brown Kidgc. Ridge, there known as Poplar-camp, Ewing’s and Iron mountains, 

It is gratify ing to know that the pcisistent efforts and large wbere> owing to somewhat unusual geological conditions, the Pots- 
expenditures ot this company, through 11 number ot years, are dam (No. I) rocks out-crop extensively and their iron ores have a 

""H ^ If . 1 Sul ■«. J§L. « ..P SSI wBBB. .Mb. JSS A ml .. ll uu.. imm .am,. SSLumk. .bb. ..i ISfi IS! ..... ..... ...... ....... N ^ . . .. 


now being rewarded by an active demand for these highly or¬ 
namental marbles. It is entitled to the thanks of the Virgin¬ 
ias for introducing to tlie great markets these “fancy” “furni- 


“3 y r " correspondingly large development. 

1 irgin- The publicity given by the American Manufacturer and Iron 
fumi W^r///(Nov. 28, 1879), Pittsburg, Pa., to the analyses of these ores 

1 ! 1 51 % & j** « 1 w ▼ » • . /» n r» •• i» * * « - 


ture” marble for lielts of these, aggregating hundreds of miles by Mr. Anman, of the University of Virginia, probably had some- 
in length, outcrop along tlie sides of very many of the Apa- thingtodowiththispurcha.se. He found what he calls the (< black,” 
lachian valleys of Virginia and West Virginia, the Lower Ilel- the “red,” and the “yellow” ores* of Cripple Creek, to c ontain, 
alerberg limestone being the lime rock of this region, and large respectively,—of metallic iron 58.15, 55.54* and 47.82 ; of silica 
returns must come to these Nates, from this source, if proper I *°9» I,2 7> and 9 alumina 2.32, 2.68, and 11.53* °f water 

efforts are made 1 to meet the demand.—Especially are these 12 *9^» 11 - 7 and 10,83; °f magnesia, “a trace;” and of sulphur 

<mr %4 & til * 431 # 1 lnil'JOl 1 jr* £* • 1% * a - J mu. ^ 4* 


jinarbles accessible to the lines of the Chesapeake & Ohio and an ^ phosphorus, “none. i hese aresamples of the ffutra/ ores ot 

The Baltimore & Ohio railways. We shall,* in a future number ‘oNhToreatY^liv 0 ^ ,hC 

of Tiik ViKfiixiAfl, call attention to other localities ot these e _ ^ _ 


marbles and to the purposes for which they can In* used. 


The Peerless Lime Company, of Martinsburg, West 


„ „, ... , ,. v t , | . 1, Virginia, appears to have one of the purest limestones known. A 

r , i • ! i , , ,, r , r ,.. recent analysis, by Otto Wuth, of Pittsburg, Pa., made its constitu- 

purchased 74 acres of land in the “gold belt of Virginia, 6 miles „ ' , , f , . 

; . .. tt r . , . ents—98.30 per cent, carbonate of lime, 0.75 c arbonate of magne- 

liclow Louisa G. H., for ^13,000. It is understood that some . Y. ... . ... 


$10,000 will be 
development of 


- , . . sia, o. 28 silicic acid, 0.07 alumina, 0.36 peroxide ot iron, a trace 

: spent, at once in the erection of machinery and 0 f sulphate of lime, and 0.24 of organic matter. In consequence of 

mines. Parties working the placer beds of this the exceptional purity of the lime made by this company it is said 

ng from $3 to $5 a day. to be in demand for use in ail the plate-glass works of the country. 


region are making from $3 to $5 a day. 


9 „„ R 
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The Virginias. 


[Number 1. 


The articles in this issue of The Y ikginias are somewhat 
“mixed,” not in themselves, we beg to say, but in their rela- 


PosUl Addrtci: 

hboah isoh worn, 

Pip Co., V*. 


Snd Sstttai Mitt«? C m of 
XLKX3 ft EOf OX, 
S&niaonftuf,7a. 


tive positions. A condition of things almost unavoidable in a BOWRON, F. C. S, 


first number. A more orderly distribution will be in order A1IAIYQK HI? AIMTC MfMBtlK I1H TfeTUMIfli QIHOTAVPIK 

hereafter. We are very well satisfied with our general ap- hMlim Uf URfcb, ilMKALo, AMS IfcUlMtAL oUBoiANUSo. 

pearance, for which we have to thank the excellent printers of Accuracy, Economy. Quick Returns. Correspondence Invited. 

The Valley Virginian . All the varied resources of the printer’s T ED. HOTCHKISS, 
art will be used to give an attractive form to this journal. J Staunton, Yi 


John Randolph Tucker, Lexington, Va. 

TRUCKER & TUCKER, 


H. St. Geo. Tucker, Staunton, Va. 


Attorneys at Law, 


Staunton, Virginia. 


Title* to Mineral and other Lands, in Virginia and West Vitginia, carefully examined. [6m 


Wm. S. Laidley. 


Win. H. Hogeman 


J^AIDLEY & HOGEMAN, 


Counselors at Law, 

Charleston, Kanawha Co., West Va. 
Examination of Land Titles Carefully Attended to. [ja iy 

^flLLIAM A. QUARRIER, 

Attorney at Law, 

Charleston, West Virginia. 

Special attention given to examination of titles to mineral 
lands. [ja iy 


Hugh W. Sheffey. 


Jas. Bumgardner, Jr. 


gHEFFEY & BUMGARDNER 


Attorneys at Law, 


la iy 


Staunton, Virginia. 


T 


HOMAS D. RANSON, 


Attorney and Counselor, 


ja 6t 


David Fultz. 


Staunton, Virginia. 


Alex. H. Fultz. 


& A. H. FULTZ, 


Attorneys at Law, 


ja iy 


Staunton, Virginia. 


J. Fred. Effinger. 


Robert Craig. 


Charles Grattan. 


J7 FFINGER, CRAIG & GRATTAN, 


Attorneys at Law, 


T ED. HOTCHKISS, 

J Staunton, Virginia, 

Consulting Engineer; 

Examines and Reports on Mineral Lands and their Titles ; makes Geological and Topographical 
Surveys, Maps, &c. May be consulted in reference to purchase of lands in Va. and W. Va. 


£ C. VINCENT, 

Civil Engineer; 

No. 14 W. Main Street, Staunton, Virginia. 
Engineering and Surveying of all kinds promptly attended to. 


g FISHER MORRIS, 

Mining and Civil Engineer; 

Quinnimont (C. & O. Ii’y), West Virginia. 

Mineral and other Lands Surveyed, Mapped, and Reported on ; Mines opened, surveyed. &e. 

Is located in the New River Coal Region. [ ja tf 


P ARMING, IRON ORE, AND TIMBER LAND FOR 

** SALE.—On James River, Alleghany county, Va., at 
Clifton Forge, the Junction of the Chesapeake & Ohio and Buch¬ 
anan and Clifton Forge railways. 

Tract includes i, aoo acres of First-class, well-improved, James River farming land; fine 
mineral springs ; a large body of superior pine and oak timber, and a fine deposit of iron ore 
(an extension of the noted Callie Furnace beds). Water supply abundant. In a rapidly improv¬ 
ing, healthy and picturesque region. Will sell, on reasonable terms, the whole or any part of 
thus estate. For information, address ' DAVIS A. KAYSER, 

ja tf Staunton. Va. 


T' HE VALLEY VIRGINIAN, 

* Staunton, Virginia. 

S. M. YOST & SON, Proprietors. Terms : $2.00 per year. 

The Virginian is an independent Republican newspaper, devoted principally to the interests of 
the Great Valley, and Mineral Regions adjacent thereto. Its circulation Is larger than that of any 
other weekly newspaper published in Virginia. As an advertising medium, especially for farm¬ 
ing* grazing, and mineral lands, &c., it has no superior. Parties desiring to buy or sell real 
estate will find it io their advantage to make use of its columns. Specimen copies free. 


John Echols, President. Ro. W. Burke, Vice President. Thos. A. Bledsoe, Cashier. 

N ational valley bank 

OF STAUNTON VIRGINIA. 

Designated Depository and Financial Agent of United States. 
Capital Stock,$200,000; Surplus & Undivided Profits, $200,000. 

New York Correspondent.,...National Park Bank. 

New York Correspondent.Hanover National Bank. 

Baltimore Correspondent.Farmers' and Merchants' National Bank. 

Cincinnati Correspondent.....First National Bank. 


estate 


A. 


E. MILLER, 

Staunton, Virginia. 


Wholesale and Rerail Dealer in 


Staunton, Virginia. 

Will attend to Legal Business anywhere in Va. or W. Va. [it 


A VIRGINIA HOTEL, 

V Staunton 

The “Old Reliable.” 


The People’s Favorite. 


Complete in all its Appointments.—The only First- 

class Hotel in the City. 

Kates Keduoed to $2 OO and $2.50 per X>ay. 

Thos. 8. Davis, Clerk. [iy] JOHN D. CROWLE, Proprietor, i 

W ~ A BURKE> 

• Staunton, Virginia. 

Sole Agent for Nuta.llburg Coal and Coke; 

The Best Steam Coal on the Market; Coke Superior to Connellsville. 

Shipper of Kanawha and Gas Coals. 

Points of Shipment—Richmond, Va., and Huntington, W. Va. U; wSw‘an“!La^?.'6hk>'. 


Hardware, Cutlery, Guns, &c., 

Miners* Tools and Supplies of all Descriptions. 

Orders Promptly Filled. 


TTUGH M. McILHANY, 

“ Wholesale and Retail Dealer in 

Hardware, Cutlery, Guns, &c., 

Augusta Street, opposite Court-house, 

2 t Staunton, Virginia. 


H. W. Sheffey, Pres. A. II. H. Stuart , V.Pres. N.P. Catlett , Cash'r 

THE AUGUSTA NATIONAL BANK, 

** Staunton, Virginia. 

Collections in Virginia and West Virginia promptly attended to 
and remitted on day of payment, at lowest rates of exchange. 

New York Correspondent......Chemical National Rank. 

Baltimore Correspondent...Fanners* and Merchants’ National Bank. 

Cincinnati Correspondent.Merchants’ National Bank. 


PERSONS WISHING TO MAKE INVESTMENTS IN 

F Iron and Coal Lands and in other Mineral Property, and 
in Timber Lands in Virginia and West Virginia, will apply to 

Echols, Bell & Catlett, Staunton, Va. 

They Refer to—A. A. Low, Bros, and C. P. Huntington, N. V’.; Geo. F. McCleane and Wm* 
J. Lewis, Pittsburg, Pa.; W. W. Martin, Alleghany City, Pa.; John Means, Ashland, Ky.. A* 
S. Winslow. Cincinnati. Ohio. ja iy 
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•Editorial Notes.—The Shenandoah Valley R. R.—Etc. 


The Shenandoah, alley Railroad is now running trains regularly 

from Shepherd town, West Virginia, on the Potomac, 43 miles south- 

« 

west, up the Shenandoah Valley proper, across JettVrsou county, WV 

Va., and Clarke and part of Warren counties, Va., to Riverton at the 

Junction of the North and South forks of the Shenandoah, 2 miles from 

Front Royal, where a bridge across the Shenandoah nearly completed. 

It makes close connection with the Baltimore & Ohio «t Duitield’s, with 

the VaUey Branch of the Baltimore & Ohio at Charlestown, and 

Single witd the Manassas Branch of the Virginia Midland at Riverton. Track 

laying is proceeding rapidly up the south fork of the Shenandoah, 

and we are authorized to say that the cars will be running to Ben- 

8 7.50 tonville, Warren Co., some 10 miles southwest of Front Royal, during 

10.00 this month, and from Hagerstown, Md., where it starts from the Cum- 

. 12.00 berland VaUey Branch of the Pennsylvania R’y, to Luray, Page Co., 

on Vlii . by June next. Grading is going on from Luray to the Shenandoah 

1 ’ Iron Works, and doubtless the present year wiU witness the completion 

of this very important road to the Chesapeake & Ohio Railway, if not 
farther up the Valley. 

This is one of the most important lines of railway that can be con¬ 
structed for the development of the vast mineral wealth lying unused 
along the western border of the Blue Ridge, for more than 300 miles, in 
the Virginias. If it were now completed even to the Chesapeake <fc 
Ohio, and the mines near its line opened, it would be an easy matter to 
put upon its cars a half million tons of iron ore in a year and deliver it, 


18.— The Coal Fields of Virginia and West Virginia in the Great Ohio Coal Basin; Illustrated by the Same number of miles Of railway, tO the Pennsylvania furn&Ce* 

II.w]L Uwldof^E^VwciNi/S 151 by J«h Hotchku*. that will this year use that quantity of foreign ore, the importation of 

M.—The Hawk's Ncst-Gauley Mountain Geological Section, in detail : by Wm. N. Pape, C. i; which should be kept OUt, even if ft heavy duty has tO be imposed to 
M. E.— Report of Three Chief Engineers of the United States Navy on New River and t | 0 for, as The Bulletin , of Philadelphia, properly remarks,— 

J 3 .-TL 1 “m^i«r 1 i.nafa« urc r.-N C w River Coal »n<l Cok, Company “It is the worst possible policy in a financial sense, and the worst 

14.— List or Collieries on the Chesapeake and Ohio Railway.—The Iron Ore* and Coals on the possible Statesmanship, tO buy Ores OJP any Other raw material abroad 
line of the c.*.O.R'y.: a fetter from Prof. Thomas Egleston. when the undeveloped resources of such States as Michigan and 


Kanawha. Coals. 

83 .—The American Manufacturer.—New River Coal and Coke Company 

111 ,—List of Collieries on the Chesapeake and Ohio Railway.-.The Iron Ore* and Coals on the 

line of the C. II;. O. R'y. : a letter from Prof, Thomas Egleston. 

Maps mad Geological Sections. 

86,—‘The Coal and Coke Movement of 1879 over the C. it O. R'y® 

jjfh—The Coal and Coke production of the Nutallburg Colliery.—Why rise in freight charges from 
Europe.—Mr. G. W. BramwcJl,—The International Real Estate Society. 


Virginia could supply all wants.” 

The March number of The VIRGINIAS will devote a very consider¬ 
able space to tills great Shenandoah Valley line of railway, presenting 


Europe.—Mr. 1,. w. wamweii.—ine international^Mtate oociety. able space to tins great Shenandoah Valley line 01 railway, presenting 

Kit c ' orlg,omcn “ tc ol west Virgima: b y Wm several papergi bpuieu of recognized standing, upon the resources of 

30 .—List of Iron Furnaces, Mines, etc., on and near the A., M. k O. R'y —Iron Items. the Country tributary to it, Illustrating them by geological maps, sec- 

B—‘The Virginias 1 ' Advertisers^—Complimentary notices of The Virginias.—The Mineral tiODS, etC., prepared from actual SUTVCyS, at large tiXpeilSC, expressly 
Traffic of the A. M. Sc O. R. R. in 1879.—Manganese.—Slate.—Uold.—Coal Mining at • .L fl lo..rl namor avnrtr 

Bright Hope pits.—Advertisements. for the purpose.— Ji. very laud owner, and every person In any way 

38 .—Advertisements. interested in the country traversed by this road should at once sub¬ 


interested in the country traversed by this road should at once sub¬ 
scribe for The Virginias and secure this important number, which. 
Subscribers and Advertisers will please note that our terms are, for its maps alone, will be well worth a year’s subscription. 

invariably in advance. The Viboinias wUl be sent only to those Aa , nvItation> of the 3rd instant, to the Editor of The Virginias to 
complying with these terms. Occasionally sample copies will be sent address the Pittsburg chamber of Con imerce aud the citizens, on the 
to persons as an invitation to become subscribers or advertisers; if such *. Re80urces of Virginia and West Virginia,” coucludes:-”We can 
desire its continuance they will please remit the subscription price, by safely promise a mee ttng distinguished for weight, character and 
postal order where Practicable, at once ; jrho^applying for single influ ; nce thi ; community; Our people are very anxious to receive 

supplemental maps and secuousi accompanyingf thei iiiiiuheis oi this we believe, to give substantial aid to any enterprise looking towards the 

Journal are each woi th nioie thau a yeai s subscription , they i l opening up of tiie section with which you are so well acquainted.” 
always be sent to regular subscribers. Advertisers will find The Vir- 1 a 1 _ ± _ 1 

ginias one of the very best mediums for advertising farms, mineral A M f Goochland County, Va., scale 2 miles to one inch, by 

properties, furnaces, etc., for sale. We have superior facilities for * ; _ f ^ J 

furnishing maps and sections of and reports on mineral lands.—Our John W. George, T. E., of Columbia, Fluvanna Co., Va., has been re¬ 
regular edition U from 2,500 to 4,000 copies; they are sent to all ceived. This is a pocket map of one of the richest mineral counties in 

parts of the Union. the State. The cold-belt, the coal-basin, and the iron- asbestos- and 


parts oi the Union. _ the State. The gold-belt, the coal-basin, and the iron- asbestos- and 

The Letter Of Professor Egleston, on page 24 will attract the Plumbago-belts are all defined by boundaries. Goochland fronts 44 miles 

" xxwawowj. r 6 on the James River & Kanawha Canal; it is sure to share in the great 

attention of every one in the country interested in the manufacture of development taking place on the James, and Mr. George’s map will 


iron or the consumption of coal or coke. He has seen son 

our stratified beds of iron ore and made analyses of the ores,—he oe- White's County and District Map of the State of West Virginia, 

lleves in the extent Of the former and the quality of the latter His ^ , 5 mlle3 t0 one lach ket cditi has b eeu sent us by the 
positive statement in regard to the superior character of the New Kiver b lisher, M. Wood White, of Grafton, W. Va.-ThU is, by far, the very 


He has seen some of £ uide those seeking for mineral lands. 
es of the ores,—he be- to Mm 


His 


coke, and the saving and advantages that would result from its use in best published map of this State, and any one needing a good pocket 

the mining regions of the far west, should go far to wards opening the map of West Virginia, with the counties colored or uucnlored, either plain 

way for a large trade in it in that direction He is thoroughly familiar ° r muslin backed, canuot do better than send to Mr, \\ lute for his. 

with the whole subject and has a right to speak authoritatively. The! _ T1 , _ r ~ “ T , , 

bullion producers of the Trans-Mississippi can well afford to look after 1 James Rlfliir, Va., will, by June 30 , 1880 , have a channel no- 

a direct saving of 6 per cent, in their operations, | where less than 200 feet wide and 19 deep, at low tide, from City 

We are much obliged for this strong letter; its publication will do point down, says Engineer Whitcomb, 
good for these States, and wc sincerely hope it may lead to the speedy j - 

making of the industrial survey he suggests. We shall do all we can The iron ore beds, near Delaplane, on the Manassas branch of 
tO promote it, to have Professor Eglestor etor in it. th#* Vircnnin Midland Railwnv. nrp snnn frii h<» worked Iw 


making of the industrial survey he suggests. We shall do all we can The iron ore beds, near Delaplane, on the Manassas branch of 
10 P rotnote t0 jiave professor Egleston .a factor in it. the Virginia Midland Railway, are soon to be worked by the 

E. Gybbon Spilsbury, of Philadelphia, announces a paper on Messrs. Douglas and associates. 

. I ron ® re m Hepostts of James River, Va ., to be read at the Want of space has cut short our New River Coal-field article, as it has 

February meeting of the American Institute of Mining Engineers, the one on the tria i G f w . Va. coals by the U. 3 . Navy, Both of these 

in New York City, will be continued in our next. 
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The Virginias. 


of West Virginia and Virginia 


Great Ohio, or Trans-Apalachian, Coal Basin; Il¬ 
lustrated by Haps and Geological Sections. 

By Jed. Hotchkiss. 


known 


ical relations and the 
underlie them, lead me to the conclusion that the only appro¬ 
priate name for this remarkable carboniferous area is the 
Great Ohio Cool Basin : a name that locates it in reference 


I propose to present, in a series of articles, to the readers of 
The Virginias, all the information I can obtain in regard to 
the extent and commercial location of the Coal Fields of West 
Virginia and Virginia included in the Great Ohio, or Trans- 
Apalachian, Coal Basin, and the condition, character and 
adaptations of the numerous varieties of coal found in the many 
beds, existing in these States, of this, the largest known coal 
basin of the world ; the one that contains the greatest amount 
of good coals, so disposed, level- and drainage-free, that they 
can be mined and marketed at the least cost. These papers 

will be illustrated by maps and sections and supplemented b y 
original contributions and l>v extracts from whatever has been 

O a 


thorough fa 


c opened by the stream 


valleys of the Ohio system, and that suggests to the economic 


the coal miner that the great market for the vast 

. forests of ancient 


engineer ar 

stores of fuel from the Ohio-basin grow; 
times here accumulated, is westward, as the Ohio itself flew 
The extent of this Great Ohio Coal Basin is stated as 59,105 
square miles, in the Statistical Atlas of the U. S. (1870), of 


assigned 


West 


to Kentucky, 5,100 to Tennessee, 170 to Georgia and 6,000 to 
Alabama. Only from one-half to two-thirds of this area, in 

States, is properly coal-bearing, so deep and 


these 


stream- 


great carboniferous 




portion of this 


published concerning these fields, especially from the rare 
reports of Rogers, the Virginia Geologist, and from publica- &t l uare m ^ e8 > An W ^ C * A are embraced the counties of Wise and 

#1. L <81% .,*1% .<88%. "88888% Jt iJL « jl'11 1L *1' _ jP X ^ ajl Til 


tions having a limited circulation 



gm 




Russell 


for present use and criticism, what is known or conjectured | and Tazewell,—a region favorably situated in reference to the 

valley of the Clinch and the ore beds of the Silurian. V and 

«f t; liltvuv w VJ J lAAmiEV' if a* javaaau # m, .V i ^ m ^ ^ * 

way for the complete geological and industrial survey, that it southwest Virginia, which 1 propose to describe here- 

is to be hoped will soon be made under the patronage, either tt ^ er m ^ Ae ^ AIlc ^ an< ^ Lowell s River coal fields. 

of the great corporations whose lines of railway cross these West Virginia 1 8 part is not less than 17,000 square miles 

of the °f this coal basin, according to a careful calculation I have 



fields, of the States in which they lie, or, best of 

down bv Professor 


the entire Union. 


Bog®™ 


Ml 


West Virginia. (See Hotchkiss' Physiography of 


Virginia and 


The Great Ohio Coal Basin, as a whole, is outlined on 
the accompanying map (No. 1), compiled from tlie latest According to the same eminent authority, nearly 7.,000 square 

surveys of the States in which it is included. .It extends, in a m . des this area, the portion northwest of the outcrop ot the 

northeast-southwest direction, parallel with the trend of the Pit tsburg bed and between it and the Ohio, as laid down on 

Atlantic Highlands, 750 miles from near the southern bound- the 8ame ma P> “ underlaid by the Upper Coal " 

' 1 » II fit 111 * 11 111 If” ■"«&< T* •« 


ary of New York to near the middle of Alabama, varying In 


shown 


measures In this basin than Is found in any other State 


easures, as 
ap No. 1, a larger portion of these 

The 


breadth, at right angles to its length, from 25 miles, in Ten¬ 
nessee, where narrowest, to about 200 across parts of Mary- eas ^ ern outcrop of the Kanawha Falls Sandstone, the bound 

land, West Virginia, Pennsylvania and Ohio, where widest. ar y between the Lower and the Middle (.Joal Measures, lias 

This is generally spoken of as the Apalachmn Coal Field , a “ e J er been 3” d d ° wn on a ma P 5 but > -i ud S in S from the con ' 
topograplncal name applied in defiance of topography, es- dltlon8 ° n River, one may roughly estimate the area, 

along the southwestern border of the basin, occupied by the 

Lower 


From these data 



area of each of the coal measures in 


West Virginia, much larger than in any other State, may be 




limn w “ ■*>**** am "(iBiMMidn" fliunn- w 

considered. If it is to be named from its relations to the 
Atlantic Highlands it must be called Trans-Apalachian , for, 

as a whole, it lies far beyond the Apalachian axis of elevation, . , , , „ 

. .. . ,1 ^ approximately stated as follows 

tar out on its westward slope, occupying a large portion oi the rr 

region that is properly called The Trans-Apalachian Plateau. Lower Coal Measu re* underlying 17,000 square miles 

An inspection of the map will show that very nearly all of The Middle Coal Measures, underlying 14,000 square miles, 

tliis great coal-bearing territory is drained by the waters of ^PP er Coal Measures, underlying 7,000 square miles 

the Ohio,—that it lies within the Ohio drainage-basin. The 
Ohio itself, witli its continuation the Alleghany, flows almost 
centrally through its length, in a geological drainage trough 
the most depressed portion of the basin, for more than 


general geological 


West Virg 







Ohio Coal Basin proper, since 
itself runs in the trough of the basin,—is a 
one, the rocks dipping from all directions towards the 



miles, in Pennsylvania and between Ohio and West Virginia, one, the rocks dipping from 
where both the superficial and vertical developments of the the streams running into this southwest flowing part of that 
Carboniferous formation in this basin is the greatest, before it river suggest,—those from the eastward, from West Virginia 
turns northwestwardly at the Chatterawha, or Big Sandy, 
corner of West Virginia and Kentucky. The Tennessee, the 


running 


those from the west¬ 


running 


ihief tributary of the Ohio, with its continuation the Clinch, in from the northward, from Pennsylvania, running southwest; 
ike manner, flows more than 300 miles, in Virginia, Tennes¬ 


see, Georgia and Alabama, with the length and in the tucky, running northward. 


>m West 
‘Rough 


accompanying 


southwestern portion of this basin before it turns to the north- how the formations rest synclinally 
west. So also the Cumberland affluent of the Ohio flows for thinning westwardly, in crossing the basin in a northwest- 

150 miles with the length of this coal-bearing area, on its southeast direction, on the general line of the Great Kanawha. 


eastern side, before it turns northwestwardly. 


A section of the same kind, made in a northwest-southeast direc 
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tion, with the course, of the Ohio, would present somewhat the mouth of Kanawha, as above stated. Its area is, very nearly, 
same appearance. In other words, the Great Carboniferous 6,500 square miles. The Upper Measures occupy about 1,000 
formation of this basin, using a homely illustration, maybe square miles of the surfac* ‘ in the northwest, the Middle 


compared to three, coal- and rock-made, shallow dishes, of Measures perhaps 4,000, across the central part of the field, 
different sizes and enormous dimensions, placed one within the and the Lower some 1,500 on the southeastern border. 

other, the bottom one, the Lower Coal Measures, resting on This field may be divided into seven different river fields;— 

the many colored Greenbrier, or Umbral (No. XI) Shales, cor- (i) The Kanawha proper, with about 1,000 square miles, in- 
responding in outline and extent to the shaded area on ' r “ - ‘ 


a P I eluding, Cabin, Paint and other short, creek valleys; 
No. 1; and the top one, the Upper Coal Measures, (Nob. XIV 


{ 2 ) 


Pocatalico, from the right, with nearly 500 square miles 

XVI), corresponding in outline and extent to the more lightly (3) Coal River, from the left, with about 1.100 
shaded interior portion of the basin. 


> 


square 


miles;—(4) Elk River, from the right, with not far from l,5uo 
The topographicalor surface features of the Coal Basin square miles;—(5) Gauley River, from the right, with about 


are everywhere the same, differing in size, or proportion 
rather than in character. 




1,500 square miles also;—(6) New River, the prolongation of 


The general surface, viewed from the Kanawha, with from 700 to 800 square miles; 

Bluestone, of New River, from the left, with 


-and (7) 
about 100 


above, is that of a widely extended, westward sloping, undu¬ 
lating plateau, varied, in places, with ridges, the watersheds square miles.—The accompanying Hydrographic map of the 
of the main streams, trending. towards the northwest, and Kanawha within the Coal Basin shows the location and rela- 
ribbed, at right angles to the general direction of the water- tionsof these several coal-fields, since each is coterminous with 
flow, by other ridges, locally called mountains, made by the the drainage basin of the river from which it is named. 


outcroppings of the great sand-rocks of the coal measures. The general geological structure of the Great Kanawha 

Down into this general plateau-like surface the streams of the Coal-field is shown in that portion of the accompanying Rough 

country have everywhere furrowed out for themselves chan- Section, No. 1, east of the Ohio, for that section is the one 

exposed on each side of the deep gorge of New River and of 


nel s more or less deep, into or through the various rock and ^ d l trenched str eam-valley of the Kanawha, the exten- 
coal beds of the Carboniferous;—as in Section No. 4, on New sion 0 f ^Tew River. (Properly speaking, New River in the 

coal-basin is the Middle Kanawtia , and the Kanawha as gen- 
feet deep, down entirely through the Coal | erally known, the navigable river, is the Lower Kanawha.) 

This section shows the Upper Carboniferous general group of 

rocks (See p. 14 of The Virginias) in three sub-divisions; the 
Upper Coal Measures, including, in descending order, forma¬ 
tions No. XVI, XV and XIV, of Rogers’ Virginia formations; 
the Middle Coal Measures, No. XIII; and the Lower Coal 
Measures, No. XII, all synclinally disposed, as before ex- 
plained, and resting conformably on the Middle Carboniferous 
Every valley g r00 p ? No, Xf, the Greenbrier, or Umbral, Shales and Lime- 

is an open drift, and every coal bed can, in one place or an- stones. The full lines of the section are the portions of the 
other, be entered from daylight, above water level, and be formations that are above the water line of New and Kanawha 

rivers, those that are exposed to view to one passing up or 


River, which shows how that stream has trenched a channel 
nearly 2,000 

easures and deeply into the underlying Greenbrier Shales, 
making its stream-valley a mere cafloned gorge, a great, 
natural, river and low-grade railway cut across the country. 

Without a proper understanding of these topographical pecu¬ 
liarities of this basin, no one can realize how easily and cheaply 
its many coal beds can be reached and mined 


worked, to almost any desired extent, on a moderately ascend¬ 
ing grade, so that, in reality, all mining here can be done level- 


and drainage-free, and therefore at a minimum 



expense, 


down those rivers. The broken lines show the continuation 
of these formations beneath the surface. 


If the Virginia geological survey of 1S35-1841 had been 
Having taken a general view of the Great Ohio Coal Basin completed and its results given to the world, there is 

as a whole, and its distribution among the States in which it little doubt but that the names given to the North American 

;eological formations would have been Virginian, rather than 

ew York and Pennsylvanian, as most ot them are, not only 

. . . . . . _ , , _ because of priority in observation but for the weigh ter reason, 

taking them, not m any topographical order but in the order the one acc £ pte d by leading geologists as conclusive, that here 




is embraced, I will now proceed to treat, in detail, 
several coal-fields of that basin in West Virginia and Virginia 



in which they have been or are being developed and utilized, nearly all the formations have their greatest development and 

entire coal-bearing here their typical forms are to be seen. As it is, some of the 

names in common use, applied where the formations are thin, 



The drainage-basins of the rivers divide 
areas of these States into separate and well defined coal-fields 


which will be worked from'tke stream-valleys of these rivers not fully developed and lull grow^ as it were, are not appli- 

J cable to these tormations with their grander proportions m 


and their branches, therefore I shall designate the several coal¬ 


fields by the names of the rivers that receive their drainage. 

1. The Great Kanawha Coal-field. 

m 

The Great Kanawha Coal-field 9 that portion of the Ohio 

Carboniferous Basin drained by the Great, or Big, Kanawha 
River is the largest separate coal-field in West Virginia 
length, from southeast to northwest, from the Great Carbonif¬ 
erous Escarpment, locally called White-oak Mountain tear the 
junction of New and Greenbrier rivers, to the month 
the Kanawha, is about 110 miles. 


Its breadth 



a less than 10 miles at the 


the Virginian States. A good illustration of this want of 
fitness is found in the sub-division and naming of the Carbon¬ 
iferous rocks,—not only a want of fitness but a failure, through 
ignorance,to recognize the economic importance of some of these 
sub-divisions, as found in the Virginias, an importance they do 
not have in other States, and one destined to be far-reaching 
Its in. its effects, as intimated in the letter of Professor Egleston 
in this number of The Virginias. I refer especially to what 
1 call the Lower Coal Measures , No. XII of the Virginia 
survey, and 14a., of Dana’s table; the one containing the re¬ 
markable New River, coking coals. Dana, following the 
varies I English geologists, calls this the Millstone (rrit; Hunt does 

ivide the Coal Measures; Lesley, in the Second 



iouth of the Kanawha, ” ot BU . . 

. , . P ir ,, „ , r Geological Survey of Pennsylvania, calls it the Pottsi-dle 

to about 120, irom the head of the Valley Fork of Cv iglorner Ue^ and Rogers, in the First Pa. Survey, called it 

Elk River, near the end of Rich Mountain, in Randolph, the Serai Conglomerate; Newberry, in his table of Ohio 

along the escarpment and outcrop of the coal, southwest, formations, calls it simply Conglomerate, but in the third 

through Pocahontas, Greenbrier, Summers and Mercer, to the volume of the Geology of Ohio he calls the Jackson and other 

head of the Bluestone, in Tazewell Co, Va. Its general form noted Han S in S Rock district coals, tntra-c*ngl<m*ra1e; the 


is 
havin 


recent Kentucky Reports call it the Conglomerate Series , 


that of an equal-sided triangle, 120 miles on each side, though recognizing the existence of valuable coal beds in it 
ing its corners at the heads of Elk and Bluestone anc the near the Virginia border; Fontaine prefers to call it the Con - 
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rocks 


qlomerate Seri, <w, (for reasons stated in an able paper given in, the river is northwesterly, the railway and river in the mean time 
this number, page 27 , of The Virginias); and Wm. B. .Rogers, ascending through the Umbral Shales (XI), until near the water- 
in the table given in No. 1 of The Virginias, p. 14 , calls it tank below Buffalo, 301 miles from Richmond, the bottom of XII 
the Great Conglomerate and Conglomerate Coal Group. It * reached and the red shales ol XIgo under the water level, as 
pc«ms to mo .hi. we arrive a. . correct ,mde».aadi„g ot the No. .-J here, in the BfcBcnd of.N„ K.ver,^ 

poaition and in many respects of tho character ot the coal s and; Buffalo lUnawlu Falls, 3 « miles, the railway and nver rise, 

valuable coal t >eds) found in | geologically, through XII, the I ,ower Coal Measures, passing over 

— . — D -ve classify them according to the recognized j m succe ssion each bed in the 1,000 to 1,200 feet of its thickness, 

order of their ages, beginning at the latest formed, those bear-l t k e coa i at Quinnimont is 1,200 ft, above the railway 

ing the newest or youngest coal, and going down to the .passing under its level between West Hawk’s Nest and Cotton 
oldest, as follows: 

1. The Highest Coal Mem u n 
Midland Virginia. 

2. The Upper Coal 
Black-flint Ledge. 


the Virginias, when 


Mt 


the coal beds above the 

The Middle Coal Measures,— the coal beds between the 
Black-flint Ledge and the Kanawha Falls Sand-rock. 

The I/ncer Coal Measures ,—the coal beds between the Ka- 


5 . 


nawha Falls Sand-rock and the Greenbrier Shales. 

-the coal beds of formation X 


passing under its level between West Hawk’s Nest and Cotton 
I Hill, in an air-line distance of 19 miles and a railway one of 31. 
the J urasso-Triassic coals oh Just below Kanawha Falls an air-line distance of 38 miles from the 

eastern outcrop of No. XII, the upper stratum of XII,—No. 57 of 
the strata in the admirable section (No. 2) measured by Mr. Page, 
given in detail on page 22,—sinks under the Kanawha, the 
falls themselves having cut into No. 57, the Falls, or New River 
Cliff, Sand-rock, 50 feet or more. From Kanawha Falls to 
Charleston, an air-line distance of about 27 miles. 36 by the rail¬ 
way, the river and railway cross the thickness of the Middle Coal 
Measures; 


The Lowest Coal Measures , 

(the Montgomery Grits and Coal Measures of Rogers’ table) 

between the G reenbrier Limestones and the Old lied (IX)> through th^ I Inner Cnal. Measures, but they do not pass 

appears* 


the Black Flint Ledge, that at the Falls is 1,320 ft 
above the Kanawha, by Mr. Veazey's measurement, passes under 
the water level in the shoals at'the mouth of Elk River, as shown 
in Section No. 1. From Charleston to its mouth the Kanawha 


iyr\/ %§> V W iBn # 1 '%# lillMlti w -mar — — — ~~ —' ^ \ / 

Sandstones: the semi-anthracites and anthracites found in 


patches, in the mountains on the western side of the Great As the section referred to indicates, portions of each coal measure 
Valley, in Va., as in Augusta, Botetourt, Montgomery,! group extend farther cast than the points above named. 

Pulaski and Wythe, and in the valley of the Greenbrier and 
elsewhere in W. Va. 


The Five Geological Sections on the accompanying Supplements, 
the sections of the New and the Kanawha river coal-fields, require a 
few words of explanation before the special treatment of those fields. 

No. i, the Rough Section across the Great Ohio Coal Basin 
[horizontal scale 12 miles to an inch and vertical 3,000 ft. to an 

These are the terms I shall use in this Journal, for the] inch], as before explained, exhibits the general stratigraphical 

- -- 'condition of the Upper Carboniferous rocks on the line of New 

and Kanawha rivers. 

No, 2, the Geological Section at Hawk’s Nest and vicinity [scale 

rfiHHMi HU III '«HkK.. HI 'HI KHllH III .HHHHV mHHK .HHH ‘HHHh 1HH1 


The 2nd, 3 rd, and 4 th are divisions of the Upper Carbon¬ 
iferous great group of rocks, and the 5 tli belongs to the 
Lower Carboniferous 


reasons aoove , 

and sharply defined by well known geological land-marks, 
conforming* very nearly to the great sub-divisions of the rocks 

» « . P /• * 11 _ TITM 1 •_ I"»___. A 



of Virginia, 


they will continue to be recognize 
and clear-headed observer through all time. 



if 


sequence is the best that can be adopted in making clear the 
relations of a series. 



' d m IF 

TIi p rM-fl r» r nf 1 Cliff and the top of Gauley Mountain above the mine of the Hawk’s 

. ,IJ . a u ‘''‘ 'Nest Coal Co., a horizotal distance of less than 3 miles. It is a 

complete section [See page 22] of 550 feet of the upper portion, 
not far from one-half, of the Lower Coal Measures, the part con- 
All of the coal measures above enumerated, except the tainlng the Quinnimont and Nutallburg coal beds, of the whole of 
Highest, may be passed through and seen in the course of a the Middle Coal Measures, there 1,049 feet thick and showing out- 
few hours travel over the Chesapeake & Ohio Railway ; for, crops of over 66 feet of coal, in 13 workable beds ranging in thick- 

front i ness from 2 to 11 feet; and 321 feet of the Upper Coal Measures, 

hanv above the Black Flint, the coal beds of which are not exposed.— 

■•ill.. V1MMH 1 W m -milk .mriHHHr. JHfltr -HHh HHHh, '*’■* *■*-■HHk WW W -* — - ' Ml ► » | * W 

tunnel, east of the White Sulphur, until the road leaves the. This has been constructed, as before intimated, from the details 
Kanawha at Scary, 163 miles farther west, is ascending ger *; [See p. 22] of the careful measurements and observations of William 

logically, because the generally westward dip of the rocks is Page, C. &M. E., the e , lcie - U en K in ^ er and manager of the 

Near CUM,»» -U-*- »»»* •■»,-»; q S3 

colored shales near the bottom ot XI arc seen in the bin measures in the New and Kanawha river fields. Its character is 

the Greenbrier, dipping westwardly, and under these, a “J^'such that it is sure to become the standard for explorations and 

farther up the river, may be seen the rocks ot the Lowest Coal, comparison. I take great pleasure in giving publicity to such a 
Measures (X, or Vespertine), with beds ot coal, dipping t-lie| r eli a ble and accurate exhibit of the geological structure of the 
same way, (See Prof. Fontaine's statements, p. 28, post.), andi cen t ra i portion, or meeting point, of these two important coal 
the same could have been seen on the eastward slope of the fields, especially to such an authoritative exhibit of the location, 
Alleghany Mountain at the eastern end of the Lewis tunnel, number and thickness, by actual measurements, of the coal beds of 
but in a nearly horizontal position. this central and most available coal-producing part of all the Great 

From Caldwell to Hinton, 40 mile**, the railway follows the i Ohio Coal Basin. It is to be hoped, in the interests of science and 

-*** * sr\ jm, a •trt.l #• #• Ik, r 

Greenbrier 


- - . i + i 'fields will imitate mr. rage s example ana maxe like careful 

stones and' Shales ( , 01 i ) 8 ' 1 K 1. measurements of the rocks and their character and contents, each in 

water level in going westward. -^ ear Ln on, < mi 1 [his own locality, and furnish them for publication in The 

Richmond, New Ihvor is reached and its caflon, cut down y 1RG1NIAS> so t fi at data may soon be in hand for reliable, 
through the Great Carboniferous Escarpment, (as shown in extelu i e d sections 
Section No. 4 and located on the maps), is entered. There: exlenaeQ 

„ «K . tfiuuuuuv - waabu, * A 


river and railway are still m Al, but hundreaa ol teet up 
bluff on the w r est side of New River the bottom of XII, 


No. 3, a Section of the Coal Seams on Hughes Creek, nearly 
opposite Paint Creek station of the C. & O. R’y and midway 

between Kanawha Falls and Charleston. Its scale is 200 feet to an 
the Lower Coal Measures, (tillite Lower Conglomerate ot Pon-|j nc j 1 j t gives the thickness of the coal beds in the 1,050 ft. of 

taine’s section on p. 28 ), may be seen, and there, said to be| sec tion there exposed above water level, about 350 of it belonging 

800 feet above the river (See p. 20 ), mav also be seen the most t0 tfi e upper and 700 to the Middle measures. Of the letters given 

eastern outcrop of some of the New River coal beds. Near| w ith the thickness of the coal beds, B. is for bituminous, S. for 

Meadow Creek, 12 miles below Hinton, the Lower Coal 1 splint, C. for cannel and B. S. for black splint coal. It is 

Measures appear in the bluffs on the ri^lit, or railway side of-from leveling and measurements by O. A. Veazey, C, E., of 

the river, the latter, as shown on Map No. 3 , having skirted ( Paint Creek. 

the eastern side of the Escarpment to that point. At Meadow No. 4, is a Geological Section showing the strata as exposed on 
Creek the river turns more to the northwest, and thence down opposite sides of New River below Quinnimont. It shows the 
the river the coa ,1 measures are seen on either hand, constantly [ upper portion of the Greenbrier Shales [XI], and all of the Lower 
descending towards the railway level, wherever the course of. Coal Measures [XII]. This is from a section made by S. F. 
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Morris, C. & M, E., of Quinnimont, and is, essentially, the section 
described in detail by Prof. Fontaine on page 28. 


“Jed. Hotchkiss is well known as a Mining Engineer of 
ability, not alone in Virginia, but throughout the States. He 


No. 5 , scale 200 ft. to one inch, is the section from the bed of has just started a M ining, Industrial and Scientific Journal, 
Laurel Creek, at Quinnimont, to the top of War Ridge, as 1 to be devoted to the development of Virginia and West Vir- 
measured, barometrically, and observed by J. H. Bramwell, former-, g ; nia The title ; 8 The Virginias, published monthly at 
ly the manager of the. furnace and mines at that place. J Staunton, Va., at $ 1.50 -year. There is a renewed activity in 

iron ore, as well as those of the coal. -The details of this will be' tbe d .° e !°P m . ent °f P™^ ln the , S ^ at f , 3 ? amed 2 and 119 t he Y 
given in the March No. of The Virg.nias, , are ncb in “ ,nerals there 19 a @* nd beld to work upon m a 


[To be Continued.] 


What is Said of “The Virginias 


notices that have come to hand concerning this Journal 


ina w 111113 will lug • 1 • • 1 ii i |i i i - 1 • 

( are rich in minerals there is a grand field to work upon m a 

journal such as is proposed. The Coal Trade Journal lias 

from time to time called attention to this section of the Union, 

. ; and long since named it the future iron centre .”—The Coal 

hrom the many Tm(U New York citv. 


, . « , , •..,■1 r»n . ° jj'i e welcome with pleasure the first number ol Iiie V ik~ 

and its first number, we seleet the following, and take this 01MA8 . Such journals are invaluable in directing attention 

opportunity of thanking all that have encouraged us with kind, to the material resources of the State. Major Hotchkiss is 


words, as well as more substantial favors: 


fitted by years of study and practical observation for the edi 


“The Virginias. —We heartily welcome among the list of 1 tonal management of such a paper, and we wish him abundant 
our exchanges the first number of a journal under the above j ? uccess 1 m , bis ! 1CW enterprise. \ lrgimans should give the 
title, which is to be devoted to “the development of the re- -) ouraal a bberal BU PP°rt, for m doing so they but foster and 

sources of the great territory embraced in the States of Yir- encourage their own interests. C apitalists seeking invest- 
- • an A w oa t viwim'fi ” ments in V irginia or West Virginia will find in it much useful 

tT ljUtllli CUJLU ft ts&b f HgUlIttt • j-* A • ry I ' jt » w 1 

The need of a journal of Buch a character has long been felt Send fifteen cents tor a specimen copy. Iie- 

in West Virginia. It is a private enterprise in fact, but is in Herald , Richmond, \ a. 


the nature of an important * iUo enterprise. It will serve to “The Virginias, a mining, industrial ami scientific journal, 
do, what the State nas neglected, to “advertise our wares” to devoted to the development of Virginia and West Virginia, 
the world. We will never get out of the woods till this is has just been started at Staunton by Major Jed. Hotchkiss, 
done. In this day of business push and competition, the editor and proprietor. It is a large and handsome monthly 
world will never believe we have anything unless we talk publication, furnished to subscribers at $ 1.50 a year. As a 
about it ourselves. The people of our State should unite in diffuser of information as to our internal resources and a pro 
giving The Virginias the fullest support to which it shall moter of progress and prosperity in all our material interests, 
prove itself entitled. It should be scattered, broadcast, over The Virginias is calculated to do much good, and we wish it 
the entire country. great success.”— Whig, Richmond, Va. 


prove itself entitled. It should be scattered, broadcast, over The Virginias is calculated to do much good, and we wish it 
the entire country. great success.”— Whig, Richmond, Va. 

T h .- ne ^ ..? eVOte 1 d p t ?, a .? ( t “The Virginia*: A Mining, Industrial and Scientific 
ecnplion ol llio l«lew Kim uic. 'ijieai. .jMUkW.mvm.-iMM, with J 0urna ] ? devoted to the development of Virginia and West 

ma P B > B^j^ns, G^c., lLlusUauug v.le x>ca jou anti ol ills Yirginia” is the title of a new 16.page quarto, monthly, pub. 


Jf .. { be !; 1 . 8 - „ L IB will present asuostantiaiarj^iment inl&voi i; s ] iec j a |. Staunton, Virginia, at $1.50 per year, Jed. !Hotch- 

V* ^he projected in tha sec ion. —. egiater , h heel. j,,^ e( ]j^ or? 0 f which we have the first (January) number 1 h> 


This will present a substantial argument in favor 


ing, W. Va. 

“The Virginias; A Mining, Industrial and 


fore us- 


Staunton, Virginia, at $1.50 per year, Jed. Hoteli¬ 
er, of which we have the first (January) number be¬ 
lt is filled with very valuable matter, scientific, in- 


.W 


. o . , , r§ '* .I devoted to the development of Virginia and West Virginia.” 

ix pages are occupied by an iMaj. Jed. Hotchkiss is the editor and projirietor, and it is but 

AC/\t 1 lliisnijsi /l trn mi ihiri mnn .rvT _ « _ ..... . _ X A. . J . 


“The Virginias; A Mining, Industrial and Scientific dustrial and practical. It has a rich field to cultivate, and is 
Journal, devoted to the development of Virginia and West the only publication of the kind ever attempted in Virginia. 
Virginia, is the title of a monthly paper published in Staun- We wish it success.” — Kanawha Gazette, Charleston, W..Va. 

ton, Va., by Jed. Hotchkiss, editor and proprietor, the first “We have received The Virginias, which, to use its own 
number of which has reached us. ^ 18 lanisome^v printed wor d<;, will he “a mining, industrial, and scientific journal, 

16 -page pamphlet, and from bemnning o en is U T of Vir . ( ] eV() ^ e( ] t} ie development of Virginia and West Virginia.” 1 

gmm aud its mineral wealth. Bix pages are occupied by an ^ a j j e( ] Hotchkiss is the editor and proprietor, and it is but 

^anal and the Buchanan and Clifton Forge Railway, by John kea j. t jjy encouraged in his effort to draw the attention of 

-Pampbell, Professor 0 gJ^ n jl emis rj, as u ?|?^ on enterprising capitalists to the undeveloped wealth of the two 

and Lee University, Lexington, Va. Another paper, filling' Viiag State, Richmond, Va. 

more than three pages is a report oi a geological and mineral n . 

examination of a portion of the James River Iron Belt, by “The first number, which was issued last week, and dated 

Col. Marshall McDonald, Professor of Geology and Mineralogy,! the 1 st inst., handsomely illustrated, gives earnest that it. will 

Virginia Militar Institute, Lexington, Va. Both of these ,l>e quite a valuable publication, and we hope that its intelli- 
articles are illustrated by maps and geological sections. ! gent and enterprising proprietor and editor will meet with 

We heartily wish The Virginias success in its undertaking, 1 a success in its publication, surpassjng his most sanguine ex- 
and that as a result of its efforts capital may be induced to potation.”— Spectator, Stimnton, \ a. 

develop the long neglected mineral resources of the two States.] “Jt elegantly gotten up, a marvel of typographical neat- 


“It is elegantly gotten up, a marvel of tj'pographical neat 


uvo jfiauD nr unug me uuuciiu mentioned ^rares. ilie suoseription price is oniy $i.su per 

Virginia to tho attention of our iron masters. The latter ■ ve)ir . AH those interested in the development of our State 
seem now to be waking up to the necessity of their obtaining ‘ an( ] its old mother should liberally patronize the Virginias.” 
ores from these States to compete with those of Lake Superior. _ Leader Charleston, W. Va. 

Within the next five years we have no doubt the Virginias . -, r , ’ , , 2 -t- i , 

will be among the foremost ore-producing, if not the foremost! V ba Y e l dacwd T 11 ® \ irginias on our exchange lis, and 

i ron-produeing States. ’American Ma nufacl urerand Iron A qe. dwU.Onilpng from the initial number, take much pleasure m 
r & J * continuing the exchange.”—Letter from I he Engineering and 

“The Virginias.— We have received from Major Jed. Mining Journal, of New York. 

Hotchkiss the first number of The Virginias, published T , , , a . 

monthly at Staunton, Virginia, by Maj. Hotchkiss, at $1.50 “The first numberis a good one; and we have little doubt 

per year. This is a splendid number, replete with information that 1,3 energetic editor will make Iiie Virginias a popular 
nf ffin crrAfl.t. imn.W.t in Old Vinrioia. The ramro of valuable journal.— T!u! Dispatch. , Richmond, V a. 


The Great Kanawha River, West Virginia, has had §2,000,000 


per year, a ms lsaspienuiu nnmoer, repicie wnn liiiorinauon' , 1 1 • • , .. . , , , T 1 ‘ 

of the great iron-belt in Old Virginia. The range of moun- and valuable journal. The Dispatch, Rich mond, V a. 

tains in which the ores of Virginia are found, extends through fhe Great Kanawha River, West Virginia, has had §2,000,000 
this State and into Pennsylvania. Persons interested in the S)>en t in its improvement by the General Government, and the 
iron business should send for this publication. We welcome'Chief of Engineers now asks for §500,000 more, which should be 
it to our exchange list. The next number wil 1 contain a de-l granted without delay. The low water of the past year was very 
tailed description of the great Kanawha Valiev.— E-raminer, i favorable for the prosecution of this important work, and with the 
Mooreficld, W. Va, aid now asked it can soon be completed. 
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The Details of the Hawk’s Nest-I aley ant in Report of Three Chief Engineers of the United 

Geological Section, as measured and observed by Mr, Wm. States law on Nci River and Kanawha Opals* —In 

N. Page, C. & M. E., taken in order from the top of Gauley 1878, by order of the Engineer-in-CUief of the Bureau of 
Mountain, 2,700' above tide, down, separating the rock beds Steam-engineering of the U. S. Navy Department, three Chief 
into the Upper, Middle, and Lower Coal Measures groups, are Engineers of the Navy “made a careful and thorough test 

the New York Navy-yard, of “New River coal , from Fayette 
county, West Virginia,” (which I am warranted in saying was 
from the Fire Creek mine), and of “splint coal , from Kanawha 
county, West Virginia; previously, at the same place and with 
the same boiler, these engineers had, in a similar manner, 
tested “Anthracite from the northeastern portion of Pennsyl¬ 
vania,” and “SemiMtuminous coal from Frostburg, Maryland. 
“The data and results of these strictly comparable experiments 
on these four kinds of coal,” are given in a “Report (30 pp. with 
inset tables) on the two kinds of coal submitted by the Ches¬ 
apeake & Ohio Railroad Coal Agency. U. S. Navy De- 
artment. Bureau of Steam Engineering, Washington: 
overnment Printing Office. 1878. From that report the 
following statements are drawn. “The experiments were 
made with a large cylindrical tubular boiler of the type and 
proportions commonly employed for compound steam-engines; 
the boiler had two furnaces.” “The steam was evaporated 
under the atmospheric pressure, escaping freely, as fast as 
generated, through the steam escape-pipe 8.75 inches diam¬ 
eter.” “The coal was fired with as much uniformity as 
ssible, and was kept upon the grates 7 inches thick, well 
eveled and free from holes. The fires were cleaned at regular 
intervals, alternately. All the holes in the furnace doors were 
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60 

7' 
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1 The 1 Upper Coal Measures, in part. No . XIV. 

Loose material,-^strata unknown 
Laminated sandstone, 

(Unknown), . . . 

2. The Middle Coal Measures . No. XIII. 

The ‘‘Black Flint,” 2,379' altitude, or A M. T. . 

421 «i tjjpfc 

6. Coal bed , splint; alt. 2,360' (Cannelton cannel), . 
(Unknown),. .. 

Coal bed, gray splint; alt. 2,310' (Coalburg splint), 

Soft sandstones and shales, 

Coal bed , splint, cannel and bituminous ; alt. 2,163' 

Shale,.. 

12. Coalbed; alt. 2,133',.. . . ... 

13 Sandstone, ... . 

Coal bed; alt. 2,079' • * * * • • ....... 

(Unknown), . . . 

Massive sandstone, 

(Unknown), Traces of coal, 

Dark shales, ...... 

Sandstone, . 

Coal bed , . 

Black shale, 

Sandstone, . 

Shale, . . 

Coalbed, clean, soft bituminous; alt. 1,822' 

Shale, .. 

Sandstone, .. 50' 

2). H)draulic limestone, ... . 2' 

28. Argillaceous slate, ................ 21' 

Coal bed, soft bituminous ; alt* 1,730% . . . . . . .11' 
(Worked L»y Hawk’s Nest, Eagle, Faulkner, Crescent, 
Coal Valley, Old Virginia, Blacksburg and Cannelton 
Coal companies, in opinion of Mr. Page.) 

30. Slate, ................. .... 3' 

Shaly sandstone, ......... . . ..... 27' 

Coal bed, soft bituminous \ alt. 1,697', . . . . . . . 3' 

Gray sandstone, . .. 20' 

Massive sandstone, ..38' 

Shale, ..................... 2' 

36. Coal bed, soft bituminous ; alt. 1,635',.2' 

(Eagle steam coal, 125' under gas seam.) 

Shale, ....... 

38. Shale sandstone, . . . 

39. Coal bed ; alt. 1,605% 

Shale, ....... 

Black slate, very rich in oil, 

Black marble,. 

Dark shale, 

44* Shale, ............. 

45 * Shale, ............. 

Coalbed, soft bituminous ; alt. 1,500' 

Shale, . . 

48. Black slate, . . . . . 

Gray sandstone shale, 

Hard shale, ..... 

Coalbed; alt. 1,420% 

Shale, ....... 
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57 


59 
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Coalbed ; alt. 1,375'(Sewell seam), . . . 

Ferruginous shale, . . . .. 

j. The Lower Coal Measures. No 
Massive sandstone, top ledge of the Conglomerate, 

(Top of ledge 1,330' in altitude.) 

58® Shale, 

Coal bed; 1,150' alt. (Nutallburg), ...... 

60. Soft shale, ...... . . 

61. Massive sandstone, . ...... 

62. Soft shale, 

63. Massive sandstone, ..... . 

64. Black slate, .......... 

65. Coalbed; alt. 925' (Quinnimont), 

66. Lamniated slate, ........ 

67. Coal bed, soft, . . ..o'6" 

68. Shale, . 546" 

69. Hard sandstone (to datum line 780' A. M. T.), . . . 60' 
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• • • 


16/ 

. 10' 

• 3' 

• 45' 

io8'6" 

• 15 ' 

• 5^ 

• 5' 
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kept open from beginning to end of each experiment for the 
admission of air above the incandescent fuel.” 

These experiments were conducted “for the purpose of as¬ 
certaining, under the actual conditions of ordinary practice 
with a representative marine boiler of the type habitually em¬ 
ployed. in the generation of steam for compound engines, the 
mber of pounds of water vaporized by one pound of Penn- 

sylvania anthracite, of Frostburg semi.bituminous coal, of New 

iver bituminous coal, from Fayette Co., W. Va., and of 
splint coal, from. Kanawha Co.,.W..V.a., in order that their 

respective values as steam-generating fuels may be determined, 
both relatively and absolutely.” With the New River coal 
six experiments were made, and with the Kanawha four, each 
lasting for 48 consecutive hours, except one with the Ka¬ 
nawha that lasted 37. 

“The New Biver Coal is a moderately caking one, ap¬ 
parently bituminous, but very similar in its manner of burning 
to the semi-bituminous coal of the Cumberland mines, in the 
State of Maryland. It burned freely, swelled moderately, 

and coked properly, proving a first. class steam .coal, and well 

adapted for steamers* use. It is jet-black, lias an irregular 
fracture, and crumbles easily. It was partly in lumps and 
partly in dust, the latter at once cohering in the fire by coking. 
This coal required but little labor in the furnace to work it. 
It burned with a bright, dense, yellow flame of considerable 
length, giving off a moderate amount of brownish-black smoke 
ana depositing a small amount of soot on the tubes.” 

“The specific gravity of the ‘New River coal 5 is 1.301; but 
in the merchantable state, taking lump and dust as they come, 
a cubic foot weighs 48.75; consequently, 45.9487 cubic feet 
are required to stow one ton.’ 5 “Of this coal there were con¬ 
sumed, in all the experiments, 109,392 pounds, of which 6,967 
pounds, or 6.3670 per centum, were refuse, composed of a6h, 
clinker and soot. The ash and soot weighed 5,571.5 pounds, 
constituting 5.0931 per centum of the coal; the remaining 
1,395.5 pounds of the refuse, or 1.2739 per centum of the coal, 
being composed of clinker alone. The cubic foot of dry ash, 
not packed, weighs 25.5. The cubic foot of clinker weighs 
34.6 pounds; the specific gravity of the clinker is 1.554, and 
its color is a light yellowish brown.” 

The following table groups some of the facts of these ex¬ 
periments, those named in the notes corresponding to the 
numbers of the columns of figures: 


Cosl. 

1 

2 

3 

4 

5 

New River,... 
Profltburji:,.. . 
Kanawha.,..., 
Anthracite,... 

1.301 

1.271 

i.m 

109.3 l 
43,157 
70,582 
114,021 

« 967 
5.924 
4,505 
17,263 

5.571.5 
5,0710 
8.302 ft 
11,509.0 

1,395 

1 84« 01 

1,262.3 
5.754.0 


0 


* # n 


1 7 

b 1 

w W "“° n “ 

9 

lu 

’ 34.G 

5 093 1 

i 1 2739 

I .554 

| * • * * i 

! 10.5433 

! 1.7572 

1.820 

. 3Tt.fl 

4 3D67 

1.6461 


; 40 0 

10.0935 

5.1*467 

1 931 


1. The specific gravities of the coals tested.—2. Founds of 
coal consumed in all the experiments.—3. Founds of refuse 
from consumption, including ashes, soot and clinker.—4. 
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Pounds of ash and soot in the refuse,—the soot from the boiler, of the splint coals, higher and higher the greater and greater 
tubes.—5. Pounds of clinker in the refuse.—6. Pounds injtherateof combustion.” This temperature “in the uptake of 
cubic foot of dry ash, not packed.—7. Pounds in cubic foot ofj the boiler” was, during the combustion of the preceding table 
clinker.—8. Percentage of ash and soot in coal consumed.— | (the 2nd,) in the case of the New Iliver coal, 4f>o.°4 Fall, when 
9. Percentage of clinker in coal consumed.—10. Specific!that combustion was “slow ’ 517. *0 when ‘“medium, and 

clinker. |576.°7 when “maximum.” “The gases of combustion from the 

The experimentors remark that “the gases of combustion!splint coal deposited an excessive amount of soot upon the 
from the New River bituminous coal deposited only a small heating surfaces of the boiler during an experiment of 
amount of soot upon the heating surfaces of the boiler during hours’ duration, which strongly affected the economic vapor- 
an experiment of 48 hours duration,” yet they found, by com- zation by that coal,” and it was ascertained that its economic 
parative experiments, that “the economic vaporization by the vaporization was increased 8.0332 per cent, by sweeping the 
coal” was increased 1.316 per centum by sweeping the tubes tubes every 8 hours; in other words, a pound of coal vaporized 
ev ery 8 hours; in other words, when the tubes were not swept i9.2709 lbs. of water whan the tubes were not swept in the 4s 
during 48 hours a pound of coal vaporized 10.8960 lbs. of i hours, and 10.0807 when thev were swept everv si 

- m ^ _ — 1 _ . _ .... * 1 , « 


tiours 


water from. 212° Fah. under the standard atmospheric In the case of the Kanawha splint it was 391.°3 Fah. when 
pressure, which when they were swept every 8 hours it vapor- “slow,” 512.°2 when “medium” and (>30.°6 when “maximum.*’ 
lzed 11.0413 pounds.. It was found that wet coal was 1.4887 This temperature was not observed in the experiments on the 
per cent, less economical than dry. other coals. The remark is made that all the determinations of 

Table of principal quantitiesi for a comparison of the vaporization temperature “must be received with much reserve.” The 

table “shows that an increase in the rapidity of the combustion 

of the New River bituminous, the splint and the semi- 


efficiencies of the coals named,—the data and results of expert 
ments made with the same boiler, under identical conditions, 

and 1878) me ° f United State8 Naval Engineers ’ in 1877 bituminous coals' 


Kind of coal. 


Rates of 
Combustion 


New River Bltu. 

ml nous Coal, a 


Kanawha Splint 
Coal 3 .... .... 


FrostbnrjrBeml- 
Bltumlnonm. 


Rata of Com¬ 
bustion per 
hour per sq. 
foot or grate 
surface. 


© 

•O . 

~*3 

a 


a a 

gs 

a, 


Slow.... . 
Medium . 
Maximum 


m M * 


« » 


Blow.... 
.Medina 

■ JSk.1SLQ8Lll» 1LS! IShJLJI. « # 


• • # • 


Anthraclte 4 


Slow... 

Medium 


• « • » 


Slow.... .... 
Med 1 ill in »»m * 
Maximum . 


7.9896 

13.6334 

14.3864 

7.8715 

13.9787 

91.3153 

7.8199 
11.6340 
13.9875 

7.7905j 
10.1798 
12.9531 


Pounds of water vapor- 

1 lied from tin e temper. 

at in re of i! 19® Pah ren 111 111 1 , 
and under the stand¬ 
ard atmospheric pres- 




ifonudi of the 

mini bit 

portion of the 

Coni. 

%»»« 

© . 
bS 

o © 

El 

i»l ! m 

• O 

04 

"in:« • 

°3* 

■ ■ '®" i5 

flS ° 
a 3 a 

IP Jl«* ' 

!!«• JCI! © o 

m lin ti 
(ill 

Per cable foot 
foot of the 
crude coil. 

4» 

111 

INI 111# 

O 0 

gt 

ill 

7.4809 

10.9595 

11.7047 

534.2758 

9898.88 

19.9038 

10.2093 

10.8980 

487.3891 

<8989.14 

13.4511 

10.1388 

10 8980 

494.2587 

4389.87 

7.4095 

9.9800 

10.8117 

474.0500 

2358.80 

in, ant 

9.4808 

10.0807 

450 8186 

3890.79 

19.9594 

7.5894 

8.0893 

380.1840 

4886.90 

8.868 

10.8381 

11.7858 

658.1484 

8494.93 

10.908 

9.9887 

11.8999 

888.8878 

8487.88 

12.987 

9.8919 

Jl1.0506 

683.3248 

4086.80 

8.811 

9.9983 

11.7751 

888.8888 

2335.31 

8.978 

9.9998 

11.7751 

668.8688 

817150 

10 999 

9.9998 

11.7751 

589.8888 

8889 96 


2 

o 


8 

iBll 

a 



x Using In the same connexion those given In the next table 
aTlie coal used was perfectly dry, and the tubes were not swept daring the ex 
perlments. 

j/Ttiii no si was perfectly dry, and the tabes were swept every I hoars. 

4 The coat used was perfectly dry, and the tubes were not swept during the ex 
perlments. 

“In the preceding table the rates of combustion of the gasi 
fiable portion of the coal in pounds per homrger square foot of 


was attended with a marked decrease in their 
economic vaporization ; while the anthracite, on the contrary, 
gave the same economic vaporization at all the experimental 
rates of combustion. In other words, the coal (anthracite) 
having the least proportion of volatile constituents and the 
greatest proportion of fixed carbon was least affected by the 
rapidity of combustion.” 

They remark that u the relative steam-producing efficiencies 
different coals may be compared economically in several 
ways,” as—(l.)“by the pounds of water vaporized from a 
standard temperature and under a standard pressure per pound 
of the crude coal and per pound of its gasitiable portion (2.) 
“by the quantity of steam produced in a given time,” “un¬ 
doubtedly the true practical mode of comparison, as it supposes 
equal quantities of heat to he generated in equal times:’ — or 
(3.) “the vaporization per cubic foot, or per any unit of bulk, 
of coal or of its gasitiable portion, in place of the vaporization 
per pound by them;” the last having a practical Application 
when the steam is used on board a vessel where space lias 
a commercial value. The preceding table (2nd) furnishes 
the data for a comparison of the economic and absolute steam- 
[producing efficiency of each of the coals experimented 
on by each of the ways named, as the headings of the 
columns indicate. 

To be Continued. 


We are gratified to note that the American,Manufacturer* 

grate-surface are the experimental rates. The per centum of of Pittsburg, which has always been a true friend to Virginia 
refuse in ash, clinker, and soot, is the mean of the experiments development, devotes two full columns, the half of one of its 

-mmui Jtw jf? 4** 1 1 5 H l|r „ — _ - 

broad pages, to extracts from The V iroiniah. We are much 

obliged for its complimentary notice of our first number, given 
elsewhere—only we would like to have our friend define 


of each kind of coal, and is made constant for all 


Kind of Coal 


New River. 
Kanawha. 
Frostburg 
Anthracite 


Weights of the Coals J 

.! 

1. 1 2. 
fi 

3. 

6.3670 T8.75 
5.9528'47.50 
12.3005 [54.00 
15.1402! 56.00 

45.9487 

47.1579 

41.4815 

40.0000 


Percentage of refuse,— 
ash, Boot and clinker,—in 
the coal used.—2. Pounds 


‘pamphlet,” a term applied to Tiie Virginias, which has pages 
j coa *7 faking lump and BO mewhat larger than those of the substantial Engineering 
dust, the coal in^ a mer- am $ Joining Journal , of New York, and as many pages of 

shape, m a cu- rea din 2 matter, and is but 3 inches shorter and 2 narrower 



nap 

bic foot. 3. Cubic feet of than the full-grown Manufacturer itself. It may call us a 

space required to Btow one “pamphlet” because our Tanchnitz-trained German binder lias 
ton of coal. 


“stitched” us far better than any of our cotemporaries that 

d 


In regard to the quality of the coals used in these expen- come to hand, not even excepting the well-done-up llul 
ineniSy they remark,—“ 1 he anthracite was of excellent quality, i e 0 f ^ Ameni 



of the Amencan Iron and /Steel Association ; or it may 
be because ours is “stitched together with thread,” according 

together as some 


to our standard dictionary, and not “stuck 


and its per centum of refuse was a little less than the aver 
in practice, which is 16§ per centum, or one one-sixth 

semirhituminous coal was of fair average quality;—as the New | sheets we know of. 

River bituminous and the splint coals had never before been 
experimented with in the Navy, no opinion can be given as 

to whether the qualities furnished were of fair average quali- by the Judge of the Circuit Court of 

ty, but it is believed they were.” capital stock is fixed at $500,000 and it may hold 25,000 acres 

UoU by Editor.—It is now known, however, that the New of land . It has been onranized wit h M. E. Miller, of Staun 
liiver coal furnished tor these experiments was from a lot ot 

n h * n a ti n i ^ n • TikT hi r n » • 


The New River Coke Company has just been chartered 

Augusta Co., Va. Its 


lump coal, that had been stored in New York for some time, 
and that it was not “the run of the mine,” consequently the 
“stowage” comparisons are by no means as favorable to that 
coal as they would have been if it had been in that state, 
and lately mined. 

“The temperature of the gases of combustion emerging from 
the boiler was, in the cases of the New River bituminous and 


ton, as 
Treasurer 


I 


Thomas Cochran, of 

r T 

The t)irectors are M 



Philadelphia, as 


E. Miller, II. M, Bell, IL 

H. Catlett and J. Fred. Effinger, of Staunton, and J. F. 
Hartranft, Thomas Cochran and R. N. Pool, of Philadelphia. 
It has secured a large body of land on New .River, between 
Mann’s and Keeney’s creeks, including the colliery at Elm sta¬ 
tion, and will at once arrange for extensive coking operations 
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List of Collieries on the Chesapeake & Ohio Rail¬ 
way, West "V .irginia, February 1st, 1880.— In their order from 


east to west, 


1. In the New River District , mining the Lower Measure, 
Semi-bituminous coals that are used- for coking, steam and 
domestic purposes. 


Nave of Colliery, and 

ALSO OP R*Y STATION. 


1. Qumnimont. ... 

8 . Fayette Coal Sc Coke Co.. 

3. Fire Creek Coal & Coke Co.,., 
■4. Sewell, 

IS* .Elm,. 


6. Nutallburg,.. 

7. Louisa,. 

8 . Hawk's Nest,....... 

9. Wett Hawk's Nest,. 


@ ® i m © s* ®r © @ # 




m m # • 


• • ® • • • * 


m • m • m m m 


«g#« 




g "TI 

,8 o 

b| 

. 894 ' 

305 

810 

313 

815 

317 

323 
SI 4 
821 


Company. Proprietor. l^C^actt?* °o 

OB OPEKATOB. £ 

____5 

Pa. & Va. Iron & Coal Co.,.. 411,000 100 

... ......'(Just commencing ) 100 

M. E. Miller,Staunton.Va.Agt 60,000 60 

Longdale Iron Co..... 30,000 60 

Bcury, Cooper & Williams,... 30,000 .... 

John Nutall; W. A. Burke, > 

Staunton, Va., Agent, ..... y W ,UUU ® 

Byrne, Snyder & Holt,.. (Just commencing ) .... 

E. J. Echols ft Co. t ... 10,t 00 

1 (Not in operation.) 15,000 6 


m m m m m 


m # a m # # m 


® ® # # m m m m m m 


(Just commencing ) 
10,*00 
15.000 


© * m m 


2. In the Kanawha District, mining the coals of the Middle 
Measures, which are of the bituminous class, known in the 


The Iron Ores and Coal oil the Line of the Chesa¬ 
peake! ft Ohio Railway, find the Need of an In¬ 
dus ial Survey of ¥irgiz is and West Virginia. 

A Letter to the Editor from Prof. Thomas Egleston, of the School 
of Mines of Columbia College, New York. 

Dear Sie: —As you are aware, I was engaged for two 
months last summer making a careful geological reconnais¬ 
sance of the districts of the State of Virginia, adjacent to as 
well as those north of the line of the Clines. & Ohio R’y. I 
was very greatly impressed with the value of the min¬ 
eral deposits of this section, and of the desirability ot a 
careful industrial survey being made of the whole region. 
The geology of the country is well settled, as you know, 
most of the formations having been carefully determined by 
Roerers and others since his time: but the value of the differ- 


Rogers and others since his time; but the i 
ent deposits, the way in which they can 



worked, what 


manufacture of gas. 


Mime or Colliery* 


IE: tT 
o c 
o 

p 

m 

4 ) 4 S 

, «"■* + i 
* 

a!s;:n: 


Company, Proprietor, 
or Operator. 


Station or 
Pohtoffice, 


t c 
fi e o 

•-» . 

>.££ 
VI u r> 

8 g.| 


m m m * * m m 


m » m m m # ® # 


■* # m m & © m * 


1. Gauley Mountain,...... 329, Hawk's Nest Coal Co ... Hawk's Nest. 

2. Eagle,...... 340, Eagle Coal 'Co,,.......,......» I*rcdcrick........ 

3. Faulkner's, .. 341 Fred. Faulkner,............... do. 

4. Crescent,.. 342 W. R. Johnson,. .J Crescent. 

5. Cannelton,............. 313 Cannclton Coal Co., .Cannelton........ 

6. Coal Valiev,.. ) Coal Valley Coal Co.,. Coal Valley P. O. 

7. Straughan's,. *2 George Straughan,. do. 

8. Mount Morris,. 00 Mr. Morris Coal Co.,... do. 

9. Eureka, .. goo Eureka Coal Co .. do. 

10. Kanawha Coal Co, ... g*o Kanawha Coal Co,.... do. 

11. Morris Creek Crescent,. «5 Carrer, Schappert ft Co........ do. 

12. Old Virginia,.. m Williams ft Lewis,............ do, 

13. Upper Creek,.....,.... J (Not working.) do. 

14. Paint Creek,........... 348 J. Ziegler, Manager,.......... 11/)veil P O... 

15. Blacksburg,............ 360 Mason, Hogc ft Mason,....... Hampton P. O. ) 

16. Hampton,............. 350 do. ....... do. J 

17. East Bank,........,».. 352 Stuart M. Buck,.............. Coal burg... „..... 

18. Coalburg,. . 353 ; Robinson Coal Co .. do, ........ 

1IP. Houston,.......... ... 855J (Not working ) Lewiston .... ... 

?l'». Coalmount,............ 356 Consolidated Coal Co. of Gin.,.. do. ........ 

21, Brownstown, . 860 (Not working ) Brownstown,.... 

12. Kanawha Salines,...... 361 (Not working ) Malden. ... 

13. Bennington Coal Co.,.. 864 W. G Carkin,.... do. .......... 

14. Pcytona,. 381 Peytona Coal Co............. St. Albans. 


(Wot working.) i do. 

J. Ziegler, Manager,.......... \ I/O veil P O... 

Mason, Hogc ft Mason,....... Hampton P. O. > 

do. ....... do. | 


60,000 

60,000 

60,000 

60,000 

90,0<*0 

60,000 

60,000 

(Opening.) 

30,not> 

25,000 

30,000 

80,000 

30,000 

35,000 

50,000 

45,000 

76,000 


markets as Gas, Block, Cannel and Splint coals, and are used special properties they possess from a metallurgical and in¬ 
fer steam, domestic and metallurgical purposes and for the dustrial stand point, are questions which have never been 

carefully studied, to my knowledge. 

It is well known to a few that there is a great variety both 
in the quantity and quality of the iron ores throughout 
this great iron belt of Virginia, but its real value is not 
appreciated at home, and is scarcely known in the 
North. The quality of some of these ores is very high, 
but they sometimes pass into a material so siliceous that it 
cannot be used as an ore of iron. An imperfect examination 
of localities containing such material on the surface has given 
rise to the impression, announced in some of the most im¬ 
portant local works on the geology of the IT. S., that the 
Oriskany deposit contains no iron ores that can be worked. I 
have made over 60 analyses from samples collected by myself 
and others of these ores, and find by far the larger part of 


m © # in Hiih hi <§• in m (inn 


The Gauley Mountain colliery is 5 miles, by a narrow-gauge railway , 
from Hawk ’« Nest s t at ion of the C. & 0. 11 m in e a steam coal from t h e 
11 to 12 ft. bed of the Middle Measures, which are carried by Gauley 
Mountain into the New River District. 

The Cannelton mine is across the Kanawha from the C. & 0., but its 
coal is ferried across to the railway. It is said the U. S. will make a 
wire tramway from this mine across the river that it may acquire the 
location of the ferry for one of the dams of the Kanawha Improvement. 

Nos. 1 and 2 ship steam coal; Nos. 3, 4, 5 and 6 ship gas and block; 
Nos. 8,12. 13, 15, 16 ship gas and splint; Nos. 9,10, 19 and 22 ship gas; 
Nos. 14.17,18 and 20 ship splint; and Nos. 5, 21 and 24 ship cannel. 

The Peytona mines are on Coal River, at Peytona, 35 miles above St. 
Albans station which is at the mouth of that river. Only cannel coal is 
mined. It is sent in barges to the C. & O. R*y. 

These estimates of capacity are based on data furnished by the Fuel 
Agent of C. O. and the collieries. 

3. Collieries on the N. side of the Kanawha , that skip by 
the river, in their order down stream. 

1. Enterprise, nearly opposite Paint Creek; H. A. Walker 
of Charleston. Not in operation. 

2. The Cedar Grove Cooperative Coal Co., above Kelley’s 
cr., mining the soft, rich coal of the 3' bed. 

3. The Robinson Coal Co., below Kelley’s cr., mining from 
2,000 to 4,000 bushels (28 to the ton), per day, of gas coal. 

4. The CampbeWs Creek, the Pioneer , and Dana Brothers, 
Coal Co’s., mining, the first and second from 10,000 to 12,000 
bushels a dav each, and the last 5.000. of the noted Cairm- 


them valuable for the manufacture of iron, and many of 
them, very rich in iron, and very low in both sulphur 
and phosphorus. ""Very few of these ores, which I have 
analysed, would he relected by iron men on account 


«0»0®A 

35,000 


analysed, would 
of their quality 


would be rejected 
malitv. The ore 


are not, as they 


usually are in the North, pockets uncertain in their yield 
and in their extent, but are regular geological formations 
which can be followed for miles, and which with few ex¬ 
ceptions can be depended upon both for quality and quantity 
of their iron ores. What they need is a careful exploration to 
determine their extent, and careful examination to determine 
their quality, and when this has been done, I see no reason 
why the State of Virginia should not be one of the largest and 
richest iron-producing countries in the United States. Topo¬ 
graphically these ores are situated in such a way that they can 


be most easily 



m 


The geological accidents which have 


bushels a day eac 
bell’s Creek coal. 


occurred in the great ore belt have turned up the strata in a 

\ Co., above Kelley’s ser ^ es °f folds, which, having been afterwards eroded on the 

surface, throw the deposits into a series of U shaped beds, so 

y’s cr., mining from at ^ ie present time the same outcrops over short distances 
day, of "*as coal. will frequently come to the surface several times, as is par- 
find Dana Brothers Ocularly the ease at Low Moor. Besides thiB, the ores are 
rom 10,000 to 12,000 usually found high up on the hills so that they can be 
of the noted Camp- mined easily, and can generally be brought to the railroad 


5. The Snow Hill and Boone salt furnace mines; not 
now at work. 

These are all above Charleston n:il mine from the Middle Measures. 
The following are towards the mouth of the Kanawha and work on the 
Pittsburgh Bed pi the Upper Measures. 

1. Raymond City, operated by Marmet & Co., of Cincin¬ 
nati!, mining from 15,000 to 16,000 bushels a day, and pre¬ 
paring to mine double as much, having purchased large, 
new tow boats. 

2. Oak Ridge, 10 miles below Raymond City. 


by gravity roads. 

There is room enough in those iron fields which I have ex¬ 
amined personally, for from twenty to thirty very large iron 
furnaces. The erection of such furnaces would develop the 

material wealth of the State, would create many other in. 

dustries and help to populate and to build up the country 
which is now so thinly settled. 

_ I^have^had many conversations wit! -^Pennsylvania iron 
manufacturers, especially from Pittsburgh, since my return 
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from Virginia, relative to these ores, and have been assured tained, this coal-field should not control the entire coke trade 
that if they could be delivered in Pittsburgh at a reasonable west of the Mississippi. This would give rise at once in the 
price, that city alone would take several hundred thousand | coal-fields to several great industries, 

tons of the ore. j There are many theories with regard to the topographical 

The coal fields, however, have impressed me even more position of the coals, which are untenable, and it is quite pos- 
than the iron fields. I have examined a number of them in Bible that a thorough industrial examination of the region would 
their different geological horizons, from the base to the top of show that certain coal lands which are now considered to be 
the coal field, and found the coals which they yield exceeding nearly valueless, would become as valuable as the best fields 


ly pure, None of them, so far as my examination goes, contain 
more than two per cent, of ash, and are besides almost free 


now worked, or even more so, if the appliances of modem 
engineering were extended to them. It would be exceedingly 



to the 


States of Virginia and 


to 


organize such 


West 

an industrial survey; or it 


Virginia 
would be 

an equally profitable investment to capitalists to organize 


and 


into 


carry 

it# 

should embrace 


execution an 
either the iron 


industrial 
or the 


survey 

coal 


which 



or 


from sulphur and phosphorus. Almost all of them are capa¬ 
ble of making a coke which is more like charcoal in its 
qualities, being at the same time much more tenacious and 
capable of resisting a very heavy charge in the blast furnace, 
while in other respects they act like that fuel. Some of these 

coals are so valuable for the manufacture of iron that it is said 

# 

that at Longdale they require only one ton of coke to make 
one ton of iron, which is a very small quantity. The coke 
usually made contains only six per cent, of ash against 
more than double that amount as the average of the Connells- 
ville coke. These coals are coked by only one process, but I 

have every reason to believe that many of the coals which do 
not now make a very good coke and most of those which are article which would sell far above the average price of ordi- 

now considered to be impossible to coke, can be made into nary iron in Virginia, 
coke of excellent quality, with profit, if the proper kind of 
furnace was used. 


both, determining the value of the several deposits of iron 
ores in the different geological ages and their value for the 
different purposes of iron manufacture. 

The manufacture of iron at the present time is in a transi¬ 
tion state. It is quite likely that the worst of the Virginia 
ores may be capable of being so worked, under some of the 
recent discoveries in the metallurgy of iron, as to produce an 


Much of the Virginia charcoal iron has been manufactured 


should 


It is very desirable that this whole question at an unnecessarily high cost. I had occasion during the last 
be studied with reference to the various kinds of summer to ascertain that in some districts in Virginia the prob- 


furnaces which can be used for the manufacture of the coals able yield of the wood used for charcoal iron is not much over 
of different geological positions into coke. It is well 10 per cent. This is a waste of valuable material, which ought 
known in Europe that different coals require different furnaces not to exist in an intelligent community, 
for their treatment, but very little is known of this subject in Very little is known about Virginia as a metallurgical diie- 
the U. S. There are three general types of furnaces besides trict, and I ami quite sure that if a reliable account of the 
a large nui mber of varieties of each type, but only one of them | industrial resources ot the western part of the State, to say 


is known in your district. 


nothing of the other mineral deposits, were accessible to tho 


Many of these coals never should he allowed to go out of Public, the lands containing the deposits would very soon 
the country except as manufactured into coke. If this was command a high price, and that some ol the coals of W est 
done there would be a double profit to the coal owner and to Virginia would take the place altogether of many of the 
the iron manufacturer, since all the fine coal could be used in bituminous coals now being used in the market for other 

the manufacture of coke, and thus realize at the present time fodustrial purposes. 

It would give me very great pleasure to see some steps 


a higher profit than if sold as coal. 

I noticed in the coke manufacture a serious defect, which 


taken in this direction, either by the State or by capitalists. 
I am thoroughly convinced that should such a survey cost the 


was that the fine coke was as a general thing thrown away. ~ .i * i 

rpr • - . A 1 .1 6 . , , j 6 , j - ,/ State or individuals as much as $20,000 or $25,000, the whole 

ThiB is very wasteful, as the screenings should be used for the ,, , , , , . , . ’ ’ . - . 

w ^ ***«*» - - itiQiiuuuuijii'uiiiiii’ .hm I jU dJ Ib%, j#* m* mm m mm 4m arm n 'mm.aPk, jnkW* I mw n % 'insI p ww iiiinr ii 4r 1% WIl 


manufacture of steam or for the calcining of iron ores. 


the ores of the mountain belt should be calcined before being 
used in the furnace this would be a profitable use for a ma¬ 
terial which is now thrown away. 


As all 8UTn wou ^ *>e returne d to them, directly or indirectly, within 

a year of the time when the results of the survey became 


So far as the manufacture of coke is concerned, there is a 


accessible to the public, and that it would be instrumental in 
soon placing both States in a condition of prosperity which 
they have never yet known. 


great industry to be created entirely independent of iron man- The Coal and Col C movement from the New River 
ufacture. The great West now depends on Connellsville for and Kanawha mines jjiljijil dl then chstrib i. iILiliIj „ >h F th 
coke, for which they pay in many districts, on and off the peake & Ohio Railway, during the calendar years 1S78 and 
line of the Pacific R. R., $25, $30, and even $40 a ton. Such 1879, in tons of 2,240 lbs., compiled for The Virginias from 
a high priced fuel makes it impossible to treat low grade silver the books of the R’y Co., by its fuel agent, Mr. C. M. Gibson, 


and gold ores. This is owing as 


Till 


of ash in their coke as to any other cause 
ash in the New River coals bein 


ch to the large percentage 

The amount 


were as follows 




reduced, from one-half to 
one-third of what it is in the coals which are now accessible to 
them, would make it possible, when these Virginia cokes be 
come known, to treat many precious metal ores which cannot 
now be worked, and thus give rise to a very large coke trade in 
Virginia, and a much larger production of bullion in the 
West. I see no reason why, when the facts are known, and 
the different beds which can be used for making coke 
suitable for the western market as distinguished from 
those suitable for the manufacture of iron have been ascer- 


Where Delivered 


« « * 


Tons in 
1878. 

For use of C. & O. R'y Company,..-....™... 78,250 

On Line of Road West of Richmond,.. 28,187 

At Huntington for shipment on Ohio River, 10,673 
At Staunton to Valley Railroad,. 

At Charlottesville to Va. Midland Railroad, 

At Gordonsville to do do 

At Hanover Junction to R., F. & P., do 
At Richmond for consumption, including 

Steam Tugs and Dredges....................... 50,004 

At James River Wharves for shipment,. ...... 140,921 


220 

9,961 

31 

3>2 33 


Tons in 
1879. 

74,925 

26,473 

69>34i 

329 

23»938 

1,020 

4,269 

47,3°° 

155,827 


Total.,*..... 




.342,480 304,42 













Y ear. 

Coal. 

1S75. 

i 

7,585 

1870. 

20,005 

1S77. 

13.964 
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Virginia Railway Items. 

The Petersburg, Massanutton and Toledo R. R. Co. is 
name proposed for a company now asking a charter from the 
Virginia Legislature to construct a railwaj T from Broadway, on 
The Valley Branch of the B. & O., westward through Brock’s 
Gap, (the Little Germany of Rockingham), and on to Petersburg, 
Hardy Co., W. Va. with the privilege of extending eastward 
to Massanutton (the New 'Market Gap probably) and on 
to Washington City. It will open a rich mineral and 
timber region. 

The Charlottesville and Rapid-Anne Railroad, 31 miles long, 
the missing link in the Virginia Midland line, is in a fair way to 
be completed by next July, when the contract of the Va. Mid. 
with the C. & O. R’y for the use of its track between Gor- 
donsville and Charlottesville expires. The work of con¬ 
struction is progressing rapidly 
this short line were sold at par. 


The Congloimerate Series of West Virginia.* 



William M. Fontaine, 


In the May and June numbers of the American Journal of 
Science for 1874 , I gave some account of the strata which, on New 
River. West Virginia, underlie the massive sandstone exposed at 
the Falls of the Kanawha. This account was necessarily imperfect, 
since at the point examined the base of the series was not exposed, 
and the exposures were very unfavorable for a detailed examination. 

During the summer of 1875 , I revisited this field, and made 
further examinationsat points more to the east, with such success that 
I am now able to present a detailed section of this field. Since 
the white sandstone of the Falls is the equivalent of what is every¬ 
where called “the Conglomerate” of the Coal Measures, it might 
to some seem more fitting to call the rocks in question “Sub- 


jpp- ip! u u "B| |fj|| 1 m m mm w w m mm mmm mar m 'w m m w m m » |p| m ww mm m m m mm m mm m mm**? -mm w w mar ** mm mm 

I he b percent, bonds tor conglomerate,” or “Lower Carboniferous.” In West Virginia 

the strata which occupy the interval between the floor of the 
The Chesapeake & Ohio R’y Co. has been running experi- Productive coals and the Devonian, are so greatly expanded, and 
mental lines from Gordonsville to Fredericksburg, and to so much diversified, that these terms are not definite enough to 
Potomac City, near Quantico. The question of a deep-water distinguish them. Besides, this New River system occupies P re 

terminus for this road at York town, Newport’s News, or 1 e onzc 

Norfolk, is also under discussion at the points named 
good sign to hear of new life at each end of this great line 


horizon which is elsewhere commonly filled by con 


j ! glomeritic sandstone alone, lying, as it does, between the red 

18 a shales of the Umbral, and the lower productive coals. For these 

- , . „ . . T . • 1 tt ... .reasons I prefer to use the name “Conglomerate Series” for it. 

and especially to know tnat President Huntington is giving p or iifc e reasons it will be necessary to retain the names “Vesper- 


his personal attention to the completion of its western con-| t i ne »» 
nection, co-operating with President Echols of the Big Sandy 
and Lexington (Ky.) road.—We hope to see the C. & 
leted to the end of The Peninsula, to the great continental 



and “Umbral,” of the first Pennsylvania Survey, in 
describing rocks equivalent to those bearing these titles in the 
com-1 above named survey. A single instance will show this necessity. 
The system about to be described contains important coals. We 


arbor of Hampton Roads, (and its connections cannot be find also far below them, in the Vespertine of Montgomery County, 

made complete short of there), in time to bring .V.irginia’s Virginia, near the White Sulphur, West Virginia, and elsewhere, 

children from the farthest of her once western borders to her well developed coals. To call these Sub-conglomerate or Lower 

Carboniferous coals would fail to distingnish them 


great Yorktown centennial 


The Star in ton 


and "West Augusta 


R, 


In my second visit to this region 1 made a re-examination of 
J:i„ Co. has been the strata at Sewell Station, the point at which most of the facts 

The cor- given in my first paper were obtained. In this last visit I found 
porators will endeavor to construct a railway from Staunton the strata quite well disclosed in the cuttings of the “Incline,” 

UfA O -1 __ _J A.X. _ T\_ _1 - *____A*._JL T\_ 1 . * . *. . - <r . ° 1 e « . 


granted a charter by the "Legislature of Virginia, 


to Mt. Solon and the .I.)ora coal mines, connecting at.I.fora| made since my previous inspection. I also made a careful and 

with the Washington City it St. Louis line, which is 


partially 

constructed from Harrisonburg to that point and. beyond, 


detailed examination of the same strata at Quinnimont, a point on 
_ the Chesapeake and Ohio Railroad, distant by railroad twenty-one 

thus making a road from Staunton to Flarrisonburg by the| miles 10 the east of Sewell Station, but; about ten miles by air line 

_ li! ." _ _| n | ..- .•' I 11 1! ¥ 1 ™1 .11 '1 J- .. « • « ■* _ r\% «i /""«■. . * 

western side of I he Valle. 


While the base of the series is not exposed at Sewell Station, yet 
owing to the fact that the westerly dip is more rapid than the fall 
The citizens of Waynesboro, V a., have held a public meeting of the river, even the underlying Umbral red shales are fully dis¬ 
and appointed a committee to do what they can to bring the closed, and the entire series in question is contained in the lofty 


Shenandoah Valley II. It. to that point 
keeps to the Blue Ridge the better, 
needed and where it will find 





e nearer that line hills at Quinnimont, while in their summits they still retain a small 
There 16 where it is remnant of the lower productive coals, with one and some- 

The people ^ mes two coa l beds. 

‘ " While making my examination at Quinnimont I received valua- 

^jble aid from Mr. S. F. Morris, C. E., and I take this opportunity 
to make my acknowledgments to him. Mr. Morris had, by 
levelling, determined the height of many points, and examined the 
character of the strata around Quinnimont, in behalf of the 
company owning the furnace and coal mine at that point. The 
rectors of the Richmond and Alleghany R. R. named in the data which he kindly put at my disposal were of great assistance in 


along that line have been liberal in regard to land damages 
They ought to give the right of way and ties, if necessar 
secure the road. The old stream-valley of the Shenancfoah 
is there to follow. 

Gen. John C. New and associates, a committee of the Di- 


f -,p J ' 

During the same summer I also made an examination of the 
’s property under I country to the east of Quinnimont, especially that poriion in 

.»•! ‘US £\ fT 111. i* m Fi Al % #*• *! P sr% £ ♦ Ins. \ H * 1L& a #» A ta2 <n«■ 1 1% mm mm Ita!' <f\ mm m 


January Virginias, met in Richmond the 24th, ult. and asked [checking my own observations 
for an option of 30 days to contract for the purchase of the 
James River & Kanawha Canal Com 

tho provision of the act of Assembly of "Fet). 2nd, 1879. The the vicinity of the White Sulphur Springs, Greenbrier County 
stockholders of the Canal Co. authorized the President to give W ^1 perhaps be well to give here some of the facts thus obtained, 
the option. Gen. New stated, in writing, that the exainina- hearing on the general geology of the region, in order more clearly 
tion made for the construction of a railway on the general to define the relations of the series to be described in this paper 


It 


wav 

line of the canal had resulted favorably, that they were in 

Virginia to make a final examination, and that they had as- , . . .. r .. , t , . .. 

P. 3 i n .1 5 o . J general course is across the strike of all the strata underlying the 

sociated themselves tor the purpose of carrying out any £ k • question 


In order to do this I will commence at the east and proceed 
west along the line of the Chesapeake and Ohio Railroad, whose 


agreement the 
entlemen 


might make 



ecision as to whether these 



ebruary. 
is to be done on this line 


A. M. & O. R’y, is under construction towards Cumberland 
Gap, and good progress is being made in the work. 


question 

, n . . . We may for a clearer exposition commenee at Lewis Tunnel, a 

m *° “* 1S enterprise is expected early m point six miles east of the White Sulphur. Here we find Vesper- 

They have ample means to do the large thing that tine strata which run in a narrow belt along the east face of the 

main Alleghany range, and contain the small coal beds, and plant- 

The narrow-gauge railway from Bristol-Good son, on the bearing shales, found near the Tunnel. The main range and the 

e - -- -— J — —.„i.—i..*— i.-. 1 ~ —berland country westward for twelve miles is occupied by highly disturbed 

Parties B evon i an strata, mainly Hamilton, Portage, and Chemung, with 

from Philadelphia, who own large tracts of mineral and timber P r °h a bly 

lands on and near the Cumberland Mountain, Scott county, " e Slt f uated m ! les u we v f 1 t of the s P nn I f * we firid ; ° f n the / ast 

tt^ii „ Tj i , „ T/-J ^ side of a small creek, highly contorted Devonian strata, and on 

,, ? . .I 11 '? the west side within ico yards, the upper portion of the Vespertine, 

combinations with other owners o t large tracts, of a similar dl i tl eastward toward the contorted Devonian Just 

character, m the same region, placing it is said some 500,000 abo ^ e fhe Vespertine, in the hill across this stream, the base of the 
acres of mineral lands under one management, for the purpose 

of making Bale of the lands or of'developing them, aiding in 

the construction of this railway for that purpose.— Dispatch . 


•From the American Journal of Science and Arts, April, 1876. At the time of its publication 

tie 


Mr. Fontaine was Professor of Geology in the University of West Virginia; he is now (1&80) 
Professor of Geology and Natural History in the University of Virginia. 
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Section from the mouth of Piney River, Raleigh Cmnty 


Black slate, with thin coal partings, coal not seen, io feet 


Umbral or Lewisburg limestone may be seen. The contortions 

and other evidences of great disturbance which follow us from the 1 „ y conglomerate, 150-200 feet 
east tip to this point now cease, arid throughout the wide belt of 2Q 

country lying between this point and the Ohio River the strata ' olive gray sandstones and shales, 100 feet 
undulate more and more gently, until before Qu.nmmont is reached 1 | < Dark slates and 8 o feet. 

the rolls cease to reverse the dip, but serve to keep the strata longer 

at the surface than they would otherwise remain in that position. 
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This sudden change in structure is not found! here alone, al¬ 
though it seems to be more marked here than elsewhere. It may 
be traced far to the southwest, and probably to the north, and is 
to be explained by the existence of a fault, apparently the most \ 
westerly of the system affecting the Appalachian Region in this; 
quarter. The development of this fault seems to have, in a great' 
measure, relieved the strata lying to the west, from the disturbing! 
force which so highly affected them on the east and it is not 1 
necessary to suppose a gradual dying away to the westward of the 
lateral thrust from the east. The conditions seem to imply a cer¬ 
tain amount of unconformability between the Devonian and Ves-| 
pertine, which is not incompatible with other facts observed here 
Proceeding westward along the line of the railroad from the! 
fault, the gentle rise of the Vespertine to the west brings into view 
its middle or coal-bearing portion, here also containing small coal 
seams. This is in the vicinity of the bridge over Greenbrier River, 
and explains the presence near this stream, of the coal seam men¬ 
tioned by Prof. Wm. B. Rogers in his reports. The Vespertine as 
it crosses the stream passes into a low anticlinal, which, west 
of the river, finally brings down the Umbral limestone to the 
level of the railroad. This position it maintains for a long dis¬ 
tance, as far as Great Bend Tunnel, near the mouth of the 
Hungert's Creek, Summers County, where it dips under the red 
rocks of the Umbral series, which in this district are greatly de¬ 
veloped. The Umbral series seems to possess a threefold character, 
being at bottom blood-red shales and sandstones, in the middle, 
grayish, bluish and brownish sandstones and shales, mainly the 
former; and at top brownish sandstones, blood red and variegated 
shales. The shales throughout the series have the texture of 
marlites, and the sandstones, although chiefly argillaceous are 
sometimes highly siliceous, forming huge cliffs along the railroad, 
as seen near Richmond’s Falls. These three series, the Vespertine, 
the Umbral limestone, and Umbral shales and sandstone, thicken 


Quinnimont coal seam, or coal No. 9, consisting of semi-bitu¬ 
minous coal, 4 feet; fire clay, 2 1 / 2 feet; and at bottom, 
splint coal, 14 inches,=8 feet. 

A thick mass of rocks not fully exposed, which may be divided 
as follows: 16 e, olive gray shaly sandstones, 40 feet; 16 d, 
coal 8, not seen, given as 20 inches thick; 16 c, bluish sandy 
shales, 60 feet; 16 b, coal 7, not seen, given as 2 feet thick; 
1 6 a, gray sandstone, 50 feet. Total, 154 feet. 

Fire clay and a 12-inch outcrop of coal, seen imperfectly ex¬ 
posed, given as 2-4*2 feet of imperfect splint coal, coal 
No. 6 , = 2 - 4}4 feet. 

Coal system ; at bottom interstratifications of coal and slate, 
with one seam one foot thick; (coal No. 5), and on top, 
flags passing into firm sandstones. Good plant impressions 
occur here. Thickness, 80 feet. 

Olive marlites, 40 feet. 

Massive firm gray sandstones, 50 feet. 

Coal No. 4, not fully exposed, given as 2 to feet thick 
Firm gray flags and sandstones, 90 feet. 

Coal system, coal No. 3; at bottom interstatifications of thin 
coals and strata; on top, shales, flags and sandstones, 80 feet. 
8. Gray sandstones, 75 feet. 

Ferruginous limestone, 2 feet. 

Variegated marlites, 40 feet. 

Bright red shales and marlites, 30 feet. 

Coal system, coal No. 2, consisting of coal 8 inches, slate 2* 2 
feet, coal 8 inches, sandstone 8 feet, and at bottom coal and 
slate 1 foot; total =13 feet. 

Olive and reddish sandstones, passing below into olive 
marlites, 100 feet. 

Black slate, not seen, said to contain 18 inches of coal, (coal 
No. 1), given as 11 feet thick. 

Lower conglomerate, 80 feet. Total —1,197 & ct - 
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Under the lower conglomerate is found a transition series, of 
which the following is a section, determined mainly at Quinnimont, 


2. 

1. 


Transition Series at Quinnimont . 

Black fissile slates and shales, 20 feet. 

Thinly laminated gray flags and calcareous shales, with drifted 
leaves of Lepidodendra near the base ; and near the top 
having numerous impressions of marine shells, while at the 
top it passes into carbonaceous shales with strings of coal, 
leaves of Lepidodendra and other impressions too much 'ob¬ 
scured for determination, 50 feet. Total. =70. 

To complete the section of the strata exposed in the vicinity of 
Quinnimont, I give below a section of so much of the Umbral 
series as is to be seen there. 

Section of the Umbral Series at Quinnimont . 

3. Variegated marlites with some nodular limestone, 70 feet. 

2. Gray calcareous sandstone, 20 feet. 

1. Bright red shales, seen 50 feet. Total =140 feet. 


rapidly in proceeding from northeast to southwest. Prof. Rogers I where the strata arc more fully exposed, 
measured them in Greenbrier Mountain, Pocahontas County, a 
point about sixty miles northeast of Richmond’s Falls on New River, 1 
where the Umbral shales and sandstones are extensively exposed, j 
With respect to the limestone I have no data for comparison but 
the indications are that on the railroad it is thicker than the 
measurement given by Prof. Rogers, viz: 822 feet. For the 
Umbral shales and sandstones in Pocahontas he gives a thickness 
of 1,310 feet. My estimates along the line of the, railroad, which, 
however, have not the accuracy of measurements, give for this 
series a probable thickness of 1,450 feet in the vicinity of Rich¬ 
mond’s Falls, distributed as follows: 1. Lower red shales and 
sandstones, 320 feet; 2. Middle gray and greenish sandstones, 820 
feet; 3. Upper red and variegated shales, 310 feet. If we compare 
this series with the character of the Umbral in the vicinity of 
Blossburg, as given by H. D. Rogers, we find an almost identical 
distribution of similar strata. The upper portion of the Umbral 
continues to be showm up to a short distance west of Quinnimont, 

where the prevailing westerly dip takes it out of sight. These' Some of the above mentioned strata merit a more particular 
upper strata form the base cf the hills around Quinnimont, uon-'description, which I will now' give, 

trasting strongly in all their physical features with the overlying | I make in this place no further mention of the remnant of the 
conglomerate series. This latter, whose entire thickness lies above Lower Productive coals found in this vicinity, but refer to my 
the level of the river at this point, gradually sinks as we pass west, former paper, where some account was given of their character as 
down stream, being kept above water level for a long distance by^ound j n the Kanawha Valley. It is not known how much farther 
broad rolls. It finally passes out of sight two or three miles below |ea st they extend, but it cannot be to any considerable distance. 
Kanawha balls, and is succeeded by the series of the Lower Pro- No. 21 of the conglomerate series is the only persistent member, 
riuctive coals in the Kanawha Region. In this latter series there is. As it is found everywhere throughout the Appalachian Coal Field, 
a lour-feet bed of coal, about forty feet above the massive sandstone ,being in many places the sole representative of the scries, and as it 
which closes the conglomerate series. This is the equivalent of, j s always at a uniform distance below the lowest workable coal- 
coal B of Lesley. This bed still remains uneroded in the tops ofi S eainof the Lower Productive coal, it would seem to be entitled to 
some of the high hills around Quinnimont. !be called, as it has been, “The Conglomerate of the Coal Meas- 

About two miles down the river, on the Raleigh County side,; ures.” In Raleigh County, and along New River, it is usually a 
Piney river empties into New River, A well graded road from 1 coarse white sandstone, with some conglomeritic portions in its 
the mouth of this stream, passes over the outcropping edges of the j middle and upper parts. In its lower portions it is more flaggy 
entire conglomerate series, and the numerous cuttings made in'and argillaceous. It varies in thickness from 150 to 200 feet, 
grading afford excellent exposures of almost every member of the ! In the section I have in my summation taken it at the lower figure, 
series throughout its entire thickness. My section was made along! No. 20, near Piney River, shows at its outcrop only black slate, 
this road. It was verified by a second section taken at Quinni-llt has been opened near Quinnimont, and is said there to contain 
mont by another road, which also passed over the entire series .' thin strings of coal. Nos. 20, 19 and 18, have no features 
These two sections were compared with observations made at of special interest. 

Sewell Station, and with measurements made by Mr. Morris. The! No. 17. This is the coal-scam which is worked extensively at 
data in the cases in the section, marked as not seen, are given on | Quinnimont, where it is coked and used in the furnace at that 


the authority of this gentleman, 
fifty feet to the mile. 


The dip is northwest about 


place. It is the most persistent and best developed seam of the 
series, being easily recognized everywhere in this region by its 
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peculiar structure. From the flaggy sandstones over this bed at 
Sewell Station were obtained the plants of Devonian type men¬ 
tioned in my former paper. At Quinnimont I could And none of 
these, and it is there remarkably free from plant-impressions of all 
kinds. In Raleigh also it showed no plants. At Sewell Station, 
this seam was at first opened for the purpose of working it, but was 
soon abandoned, owing to an apparent thinning out which was in 
fact caused by a slide. 

No. 16, on the Raleigh road, was not fully exposed owing to 
slides, which also obscure its outcrop at Quinnimont. It presents 
the subdivisions founded on the character of the sandstones given 
in the section, but the coal beds are given on the authority of Mr. 
Morris, and others who claim to have opened them. 1 have no 
doubt of their existence, for at Quinnimont the black slate accom¬ 
panying 16 d , or Coal No. 8, was seen. 

No. 15 was only partially exposed at its outcrop on the Raleigh 
road. Next to the Quinnimont seam, it appears to me to be the 
most promising seam of the field. The fire-clay is of fine texture, 
and sharply distinct from the coal, features not usually seen in the 
coals of this series. 

No. 14, (Coal 5.) This presents in a marked manner a feature 
very common in this field. The coal at its base exists in the form 
of numerous interstratifications of coal in thin partings, and black 
carbonaceous shales; the whole being topped by strata which be¬ 
come more and more siliceous, and firmer as they ascend. There 
is enough carbon diffused through the base of this mass to make an 
important bed of coal, were it collected in one mass. The condi¬ 
tion of things here shown indicates that there was no deficiency of 
vegetable matter, but that the alterations of level were too rapid 
to permit a great accumulation of coal in one mass. The same 
features to a greater or less extent are shown in every coal bed of 
the series, and it is safe to say that the instability alone of the 
surface, prevented the accumulation, in this series, of coal beds as 
thick as those found in the more productive series which lies above 
it. Many good plant impressions occur here. 

No. xi, from its outcrop, seems to be a promising bed of coal. 
Its thickness was not fully disclosed. Mr. Morris gives it as two 
and one-half feet thick. It shows at its base Stigmaria rootlets. 

No. 10, stands out in high cliffs. Some of the other sandstones 
of the series also present firm perpendicular outcrops. 

No. 9, is well exposed on the road in a high cliff. It presents 
the same features as number fourteen, even more strikingly. Nu¬ 
merous thin seams of coal, intermixed with carbonaceous shale, 
some of them three or four inches thick, form the lower portion for 
a space of seven feet. Vegetable matter in the form of films of 
coal, and impregnations of the sandstones and shales, occur to 
the height of thirty feet. Only a few Lepidodendron leaves 
were found here. 

No. 8, is a massive and siliceous sandstone, forming high cliffs, 
and resembling to some extent No. 21. 

Nos. 6 and 5, are interesting for the recurrence here, in the 
middle of this coal-bearing series, of the same conditions which 
prevailed in the formation of the upper part of the Umbral series. 
These two strata are most strikingly like the red and variegated 
marlites and shales, found in that portion of the Umbral, and 
might easily be mistaken for them. 

No. 4, is well exposed on the Raleigh road. No plants 
were found in it. 

No. 2, is not exposed anywhere so far as I have seen. The in¬ 
terval occupied by it, lies between the massive rock, No. 1, and 
the crumbling strata of No. 3, which are especially prone to slide 
down over the precipitous cliffs formed by No. 1. Hence at all 
the places examined by me, this portion was buried under a mass 
which had come down from above. Its character is given on the 
authority of Mr. Morris. 

No. 1. This member of the series I consider to be the base of 
the conglomerate series. It is one of the most prominent features 
in the hills, standing out as it does, not far above their bases, in 
immense precipitous ledges. It forms the first stratum, which in¬ 
dicates a decided change from marine to terrestrial conditions. It 
is much nearer a true conglomerate than No. 21, for many of the 
layers contain pebbles, a half inch in diameter. It is usually a 
coarse, open-grained, purely siliceous sandstone, lying in very thick 
beds. Near the bottom it is brownish in color, but above it is 
white, having many ferruginous stains. In many parts of this 
sandstone, particles of carbonaceous matter, in the condition of 
charcoal, are seen, produced from drifted fragments of trunks and 
limbs of trees. This condition of the vegetable matter is no doubt 
due to the ready escape of the bituminous matter from the porous 
sandstone. Sometimes pretty large angular fragments of the brown 
sandstones of the Umbral are found associated with these fragments 
of trees, and in some cases the pebbles of the conglomerate portions 
are of limestone. This rock is no doubt the heavy sandstone men¬ 
tioned by Professor Rogers as found some distance to the east of 


this point, forming the summit of Little Sewell Mountain. 

Underlying this rock is found a series of beds which are evident¬ 
ly the products of a period of transition. They are well exposed 
near Quinnimont, and exhibit some interesting features. No. 1 
of this series is a thinly-laminated, argillaceous, gray sandstone in 
its lower part, but becomes more and more calcareous toward its 
upper portion, where numerous impressions of shells are found, a 
list of which will be given farther on. At its summit, which is not 
seen at Quinnimont, but is well exposed on the Raleigh road, 
there is a good deal of vegetable matter mixed with the shale, and 
which is the product of plants which have grown on the spot. This 
is the lowest indication of an attempt at coal formation, seen in 
this region. From the indications, there is little doubt that in 
some places this horizon may show a little coal. Professor Rogers 
mentions that near the top of Little Sewell, and immediately over 
the red shales of the Umbral, he saw a small coal-bed. It is no 
doubt the stratum now described. The other strata given in the 
sections above present no points of interest. 

From this account of the coal-bearing series in question it will be 
seen that it occupies the horizon of the so-called/‘Coal-measures 
Conglomerate, M and it would seem to be simply a greatly expanded 
portion of this widely extended formation. Lying between two 
huge plates of massive sandstone, either of which has equal claims 
to the title of conglomerate, the name which I have given 
it seems justified. 

Almost no exploration has been made in the country to the east 
of Quinnimont, and hence the limits in that direction of this series 
cannot be given. That it does extend farther east is known. 
Since my inspection last summer, I have been informed that a five- 
foot bed of coal is found near Hinton, 800 feet above the level of 
the river. Hinton is near the mouth of Greenbrier river, about 
fifteen miles farther east than Quinnimont, measured in an air-line 
across the strike of the strata. 

To the southeast and south, it is found in the counties of Wise, 
Russell and Tazewell, as may be seen from the account of these 
counties given by Professor Lesley, in his paper read before the 
Am, Phil. Soc., April 21, 1871. Professor Lesley shows that 
under the so-called “Sheep Rock M * in Wise county about 700 feet 
of coal-bearing rocks are disclosed, with the base not shown. The 
“Sheep Rock” is No. 21 of the Piney River section. In this 
space two coal beds are to be seen ; one, a six-foot bed, lies at the 
very base of the hills, and the other, a two-foot bed, is a short 
distance above it, A similar formation exists In Russell and 

-_ 
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Tazewell counties. These coals are not to be confounded with 
the beds seen in Montgomery county, for the latter are found in 
the Vespertine strata, and are of the same age with those near the 
White Sulphur in Greenbrier county. The basin, in which these 
conglomerate coals were formed, evidently extended still farther 
east than the counties described in Professor Lesley's paper, as the 
considerable development of this series in them shows. But in the 
more easterly extension of the field, the number of seams have di¬ 
minished, especially in the upper part. On New River in Raleigh 
county the most important coals are found within 700 feet below 
the upper ledge. 

As we proceed northward, along the eastern outcrop of the series, 
it has been more extensively affected by erosion, and has been 
swept off from the greater part of Monroe and Greenbrier counties, 
these being occupied mainly by the Umbral shales and limestone. 
Professor Rogers mentions finding at the top of Greenbrier Moun¬ 
tain, in the northeast part of the county of that name, a massive 
sandstone resembling the conglomerate. This is no doubt a 
remnant of the series. North of this point, in Rich Mountain, in 
Randolph county, the entire series is presented, capping the 
mountain, according to Dr. Stevenson. But here it has undergone 
an important modification, from the loss of the shaly central 
portion, and the almost entire disappearance of the coals. 


♦Through the kindness of Prof. Lesley we are able to give the sec- 
I tion at the “Sheep Rock” referred to by Prof. Fontaine.— Ed. 
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Furnaces 
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tic, Mississippi & Ohio Railroad.— The following list, 
prepared for The Virginias by Major Henry Fink, one of the 

the A., M. & O., gives the names, names of pro¬ 
prietor or company, location, capacity and condition, in 
January, 1880, and distance from shipping points on A., 

O., of the.Iron Furnaces arid Forges; Lead, Zinc and Salt 
Works; Copper, Coal and other mining operations on and 
near the line of this great trunk railway,—a line of 408 miles, 
across Virginia, with a tributary country abounding in untold 
mineral, forestal and agricultural wealth. We hope to devote 
some future number of our Journal to a presentation 
of its resources. 


The list begins at Bristol, at the Tennessee line, where this 
road joins the E» Tenn. and Geo. R. R., and takes the works 
in their order t b the eastward. 

1. Eagle Furnace, R. & S. Stone, Bristol, Tenn. In Sulli¬ 
van Co., Tenn., 5 ms. from Bristol. Capacity 600 tons a 
year. Out of blast. 

2. Panic Furnace, Terry & D. Pierce, Wytlieville, Va. In 
Smyth Co., Va., 6 ms. from Rural Retreat. Capacity 1,800 
tons. Out of blast. 


3. Speedwell Furnace, D 



El James & Son, Speedwell, 
Wythe Co., Va., 7 ms. from Crockett’s. Capacity 1,400 
tons. In blast. 

4. Wythe Furnace, Sayers, Oglesby & Co., Wytheville, 
Va. In Wythe Co., Va., 7 ms. from Crockett’s. 

3,000 tons. In blast. 

5. Raven-Cliff Furnace, Crockett, Sanders & Co., Crockett’s 
Depot, Wythe Co., Va. In Wythe Co., 9 ms. from Crockett’s. 
Capacity 3,000 tons. In blast. 

6. Eagle Furnace, Crockett, Sanders & Co., Crockett’s De¬ 
pot, In Wythe Co., Va., 9 ms. from Crockett’s. Capacity 
1,200 tons. Out of blast. 

7. Grey Eagle Furnace, B. Gallup, Wytheville, Va. In 

Wythe Co., 10 ms. from Wytheville. Capacity 800 tons. 

Out of blast. 

8. Huddle’s Forge, David Huddle, Brown Hill, Wythe Co. 
In Wythe Co., 11 miles from Max Meadows. Capacity 400 
tons. In operation. 

9. Brown Hill Furnace, J. P. M. Simmerman, Brown 
Wythe Co., 10 ms. from Max Meadows. Capacity 800 tons. 
Out of blast. 

10. Walton Furnace, Howard & Sanders, Max Meadows 



•j 


Wythe C.o., 6 ms. from Max Meadows. Capacity 800 tons. 
Out of blast. 

11. Cedar Run Rurnace, Graham & Robinson, Graham’s 
Forge, Wythe Co., 7 ms. from Max Meadows. Capacity 400 
tons. Out of blast. 

12. Graham’s Forge, Graham & Robinson, Graham’s 
Forge, Wythe Co., 6 ms. from Max Meadows. Capacity 400 
tons of pig and 200 tons of blooms. In blast. 

13. Reed Island Furnace, Graham & Robinson, Graham’s 


Forge, Wythe Co., 12 ms. from Martin’s. Capacity 800 tons. 
Out of blast. 

14. Allisonia Furnace, D» S. Forney, Graham’s Forge, 
Wythe Co., 12 ms. from Martin’s. Capacity 400 tons. 
Out of blast. 

15. Radford Furnace, Isett and Culbertson, Radford Fur¬ 
nace, Pulaski Co., Va., 9 ms. from Watson’s. Capacity 3,(500 
tons. Not in blast. 


16. Sinking Creek Furnace, John’s Mountain Iron Co., 
near Newport, Giles Co., Va., 17 ms. from Christiansburg. 
Out of blast. 

All these are charcoal furnaces and forges and necessarily of limited 
capacity. They are located near immense beds of the best of iron ores. 


When the railway in process of construction, from the C. & O. B’y upr 
New River, is completed, so the coke from the Lower Measure coals 
(the best known for blast-furnace use) can be brought cheaply to these 

tlv 



the largest of furnaces will take the place of these, and along this 
great belt of Potsdam iron ores there will yet be an immense and 
cheap production of iron. 

17. The Wythe Lead and Zinc Mine Co., J. C. Raper 
Agent, Max Meadows, 11 ms. from Max Meadows, in Wytlie 

ow working, produce 600 tons of lead and 2,000 tons of 
zinc ore, a year. 

18. The Mercer Zinc Works, of the Mercer Zinc Co. of 
Trenton, N. J., 10 ms. from Max Meadows, and now at work, 
have an annual capacity of 1,000 tons. 

19. The Bertha Zinc Works, at Martin’s, Pulaski Co., are 
now making spelter from ores obtained from Cripple Creek, 
Wythe Co. 

20. The Ore Knob Copper Co., of Ore Knob, Ashe Co., N. 
C., now working, brings its product 40 ins., to Marion on the 

A. 

# / ■ jt 

at Saltville, Washing- 
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& O., for shipment. 

21. The Holston Salt and Plaster 





ton 





, Va., now produce 32,000 tons of plaster and 500,000 


bushels of salt, annually. 

22. The Buena Vista Co., of Saltville, Washington Co., Va 


markets 1,800 tons of plaster yearly. 



, The Altoona Coal and Iron Co. is bringing anthracite 
coal, in moderate quantities, from its mines in the Lowest Coal 
Measures (No. X), by narrow-gauge railway, to Martin’s. 
The same coal is mined near Christiansburg and Ticker’s and 
shipped to stations near for local use. 

All of the preceding works are in or near the Great Valley, between 
the 290th and 403th in He posts, from Norfolk, of the A., If, & O. 
Farther N. E., in the game section* abundant beds of iron and other 
ores are awaiting development. The prospect of urn early completion 
of the Buchanan & Clifton Forge and the Valley railroads, opening the 
way to these for New River coke, will attract the attention of the 
Iron-makers to them. 

24. The Birmingham Iron and Coal Co., at Mount Athos, 

Campbell Co.,.Va., 6 ins. below Lynchburg, near the 198th 

mile post from Norfolk is now’ mining, and shipping to the 
North, hematite and magnetite iron ores from the James 

River Iron Belt, so fully described in the January No. of 
The Virginias. 


Iron Items. 

The Elk River Iron Company, Strange Creek, Braxton county, 
West Virginia, is now making from 7 to 8 tons of charcoal iron a 
day. It is boated down Elk River to Charleston. 

The Arcadia Iron-works, usually called the Boyd Furnace, on 
James River, below Buchanan, Botetourt county, Va., was sold 
January 6th, 1880, for $125,000, to a Pennsylvania company, by 
Maj. John W. Johnston, commissioner. This estate includes some 
20,000 acres of land in fee simple, and iron ore rights on about 
4,000 acres besides. It extends for nearly 10 miles along James 
River and the James River and Kanawha Canal, and reaches back 
on the western slope of the Blue Ridge to near its crest and to 
the vicinity of the Peaks of Otter,—its location is shown on the 
map in the January number of The Virginias. There is a hot- 
blast charcoal furnace on the property. It has large bodies of 
woodland and very extensive deposits of iron ores. The mining and 
shipment of ore, on a large scale, by the canal, to the North, will 
first engage the attention of the purchasers, who have already a large 
force at work opening the mines. The old furnace will be put in 
working order at once, and arrangements are under way for con¬ 
structing new furnaces. When the Buchanan and Clifton Forge 
Railway is completed, it is preposed to ship ores westward from 
these lands. 

The Washington Gity and Virginia Mining Company, organized 

in Washington, D. C., under the auspices of Capt. Hugh Thomas 
Douglas, of Catlett’s, Fauquier county, Va., will soon commence 
mining a deposit of iron ore on the London farm, on the James, 
44 miles below Lynchburg. Prof. New, of Washington, will be 
the chemist of the compan 
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Our Advertisers. 

The attention of our readers is called 
to our advertisements. We can endorse 
our advertisers, in their respective call¬ 
ings, as capable and reliable men. We 
know them all personally. No one need 
have any fear of buying a bad title in 
Virginia or West Virginia if it lias been 
pronounced good by the attorneys and its 
lines have been found correct, and not 
“interlocked,” by the engineers that ad¬ 
vertise in The Virginias. The farms 
advertised are all that they claim to be. 
The advertisers of mineral lands have, 
we very well know, some of the best in 
the country, and they will sell them at 
prices merely nominal compared with 
their intrinsic value. The invitation of 
proposals for coal and coke for the SO-ton 
furnace at Low Moor, rapidly approach¬ 
ing completion, is but the beginning. 
Thousands of coke ovens are needed in 
the New River District to supply the de¬ 
mands of. the next two years. Coal 
lands can be bought or leased on favor¬ 
able terms, and there is no business has a 
better prospect than coke-making. 

We beg pardon, in advance, for making 
public the following extracts from some 
of the many letters we have received since 
the issue of our last number: 

“I have simply given it a cursory glance, 
and from that am convinced it is going to 
be a valuable paper, and should be a pay¬ 
ing one. Staunton seems to be waking 
up.”— Capt. TV TV Martin, of Pittsburg, 
Pa., "Receiver of Castle Shannon & Pitts¬ 
burg R. R. 

“You have my hearty wishes for the 
success of your paper. I congratulate you 
on its handsome appearance, and on the 
value of its contents.”— Wm . M. Fon¬ 
taine^ Prof, of Geology University of 
Virginia. 

“I congratulate you on your enterprise, 
and will not only subscribe for it myself 
but do what I can to extend its circula¬ 
tion. Your enterprise is one of the needs 
of the State and I hope that you may 
receive a liberal support and be encour¬ 
aged to press forward in this new field of 
development for the growth of our Old 
Commonwealth.”— Maj. IF. T. Sutherlin, 
Danville, Va. 

“I am in receipt of your new paper, 
which promises to be one of great inter¬ 
est. I vtdll file it carefully, and have it 
bound for reference to the geological de¬ 
partment of the National Museum.— 
Prof. Spencer F. Baird , Director of the 
Smithsonian Inst., Washington, D. C. 

“The receipt of The Virginias is as 
welcome as it was unexpected. Not only 
to fill a great want in a district of country 
that promises ‘to be Stafford shire of the 
world, but also becoming the expectation 
to do a material service to a large num¬ 
ber of the citizens of the Old Common¬ 
wealth. In addition to our subscription 
we would gladly aid in its circulation.” 
—Norris <£ Brother , Baltimore, Md. 

“The paper lias interested me exceed¬ 
ingly, and if properly supported by those 
most interested in the development of 


the vast and varied resources of our re¬ 
spective States, will do a world of good in 
advancing their material prosperity.”— 


lion. A le,v. li. Boteler , of West Virginia 
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Si te. — The Ked-Bud Slate Quarry, 
on the Valley Kail way, near Staunton, 
worked by Messrs. Owens & Buckey, 
quarried, shaped, and shipped to market, 
in 1879, 300 mantels, 1,000 hearths, 500 
feet of wainscoting, 1,000 feet of steps, 
30 black-boards, and some 700 feet in 
other forms, of the superior Blates there 
found, near the junction of'the Middle 
and Upper Cambrian rocks, II and III, 
and in tne same relations as the noted 
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slate quarries of Pennsylvania and Ver¬ 
mont. These Bed-Bud slates have proven 
to be well adapted to marbleizing. 

The slate quarries of Buckingham Co., 
Va., are said to be doing three times as 
much business as they have done for the 
past two years. The well-kown superior 
character of these Archaean slates and the 
facilities for marketing them by water, 
ought to bring a large development to 
the trade in them. 

Gold.—The Booker Gold Mine, Buck¬ 
ingham county, Va., is reported as doing 
a good business. The gold mines of J. 
B. Gilliam, in that county, opened last 
year, has been 6old to a New York com¬ 
pany for §14,000.—Buckingham has nu¬ 
merous gold mines, the productiveness of 
which is well known, that can be bought 
on the most liberal terms. We are verv 
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sure that gold-mining can be made to 
pay well in the Virginia “gold belt” if 
conducted with capital and skill. 


Coal.—In the Chesterfield coal basin, 
near Kichmond, Va., after two years of 
constant labor, the water from the Bac- 
coon pits has been drained into the Bright 
Hope pits, and so brought under control; 
so tne Bright Hope mine will be able to 
again do a successful business. 

Wagon lines are now running from 
the Dora Coal Mine, at North Eiver 
Gap, Augusta county, Va., to Harrison- 
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vein and anthracite from the Shaver 
vein, for local consumption. A writer in 
the Valley Virginian reports the above, 
and that the Shaver vein is “about nine 
feet thick.” 
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investments in Iron and 
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and in other Mineral Property, and in Timber Lands in Virgin 
ia and West Virginia, will apply to 

ECHOLS, BELL & CATLETT 

Staunton, Va. 


V. 

W 


q W. Martin, Alleghany City, Pa.; 
^5“ A. S. Winslow, Cincinnati, Ohio. 
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AINTS AND MANGANESE. 


I offer for lease, on liberal terms, the deposits of Manga* 
nese and Mineral I’a.in.t** comisting of Ochre, 
Umber, Tetra di Sienna, Carbonate of Iron, &c., upon my es¬ 
tate near Fishersville Depot, on Chesapeake & Ohio Railway 
and line of Shenandoah Valley Railroad, in Augusta county, 
ViiTJinia. Examination invited. Correspondence may be had 
with the undersigned at Fishersville, or his counsel, Thomas D. 
Hanson, at Staunton, Va. 

SAMUEL H. STEELE. 


■ 4 Mb, . “ 


Manganese.—The Crimora Compa¬ 
ny mined and shipped in December, 1879, 
256 gross tons of manganese, losing a 

week for the holidays. It is now putting 
up additional crushers, &c., to accommo¬ 
date the increased output of its mine. 


C 


OAL AND COKE WANTED 


Propositions will be received by The Low Moo? Iron Com 
pany of Virginia for furnishing Coking Coal and Coke. Deliv 
cries to commence in July. Coal at rate of from 

100 to 150 Tons per Day. 

Coke at rate of 75 to 100 ton« pw day. 

Address Greorflfe T. Xviolcee* Engineer and Man- 


Greorge X- Xv iolceilU Engineer and 
ctor. Low Moor, Alleghany county, IfirginM’ 


Hi :iii 1SS ip; 
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Win. A. Hudson. 


Wm. Patrick 


H 


UDSON & PATRICK 


Attorneys at.Law, 


Staunton, Virginia. 

Practice in the Courts of Augusta and adjoining counties. 
I.and titles a specialty. Refer bv permission to N.P. Catlett, 
Cashier Augusta National Bank; Thos. A. Bledsoe, Oo hie. 
National Valley Bank. 


J. Randolph Tucker, 
Lexington, Va. 

nruoKER & 


H. St. Geo. Tucker, 
Staunton, Va. 



Attorneys at Law, 

Staunton, Virginia. 

Titles to Mineral and other Lands, in Virginia and West Vir¬ 
ginia, carefully examined. , 


W. S. Laidlcy 


Wm. H. Hogeman 



AIDLEY & HOGEMAN, 

Counselors at Law 


Charleston, Kanawha Co., West Va, 

Examination ofland titles carefully attended to. 


w 


ILLIAM A. QUARRIER 


? 


Attorney at Law, 

Charleston, West Va. 

Special attention given to examination of titles to mineral lands 


Hugh W. ShefTey. Jas. Bumgardner, Jr. 

CHEFFEY & BUMGARDNER, 

Attorneys at Law, 

Staunton, Virginia. 


HTHOMAS D. RANSON, 

% 

Attorney and Counselor 

Staunton, Virginia. 


5 


David Fultz. 

p) & A. H. FULTZ 


Alex. H. Fultz 


Attorneys at Law 




Staunton, Virginia. 


J. Fred. Effinger 


Robert Craig. Charles Grattan. 



FFINGER, CRAIG & GRATTAN, 

Attorneys at Law, 

Staunton, Virginia. 

Will attend to legal business anywhere in Virginia or Wesr 
Virginia. 



WISE NORTON, 

• 2023 N. 18th Street, 

Philadelphia, Pa. 

Commissioner of Deeds 

for Virginia, West Virginia, Kentucky, and North Carolina. 

Having made Virginia, West Virginia, and Kentucky land 
titles a special study for years, and being familiar with the titles 
to the large surveys, I am prepared to furnish reports upon the 
same, with abstract, plat and connected map of adjoining sur¬ 
veys Also North Carolina, Tennessee, and Georgia titles a 
speci-dty. Titles examined ind perfected, taxes arranged, as¬ 
sessments reduced, geological reports and surveys superintended, 
land platted and mapped, conveyancing generally attended to, 
at moderate charges. Unimpeachable references given when re¬ 
quired Correspondence addressed to J. Wink Norton, P. O. 
Box 1879, Philadelphia, Pa., will receive prompt attention. 


IF AN AW IIA, AYEST VIRGINIA, 

Coal Lands, in Large or Small Tracts. 

Mineral I.ands in Virginia for Sale. 

Address A. G. G RINNAN, 

Near Orange C. H., Va. 


The Virginias. 


[Number 2. 


Postal Address ; 
Shenandoah Iron Works, 
Paige county, Va. 


Send Express Matter Care of 
MILNES & HOUCK, 
Harrisonburg, Va. 


M - BOWRON, F. C. S, 

Analysis of Ores, Minerals, and 

Technical Substances. 

Accuracy, economy, quick returns. Correspondence invited. 

ED. HOTCHKISS, 

Staunton, 

■"iff % 

9 

Examines and Reports on M ineml Lands and their Titles ; 
makes Geological and Topographical Surveys, Maps, &c. _ May 
be consulted in reference to purchase of lanos in Va.and . Va. 

C. VINCENT, 






Civil Engineer 


9 


No. 14 W. Main St., Staunton, Va. 

Engineering and surveying of all kinds promptly attended to. 





y 


Mining & Civil Engineer; 

Quinnimont (C. & O. R’y), W. Va. 

Mineral and other l.ands Surveyed, Mapped, and.Reported 

on; Mines opened, surveyed. &z. Is located in 
Coal Region. 


the New River 



FIRST-CLASS SHENANDOAH 
VALLEY FARM FOR SALE.— 

Contains 288 Acres of smooth, undulating, Valley land, the 
larger part in sod; all in a high state of cultivation, and well- 
watered by running streams ; some 60 acres in timber. Large 
Brick Mansion, with li rooms and all necessary out buildings. 
Frame tenant house, large barn, stables, etc. Could be divided 
into two good farms, one of imi, and one of IBS acres 
Also, two tracts adjaining the above;—No. 1 containing HE 
acres of choice soil, well-watered and comfortably improved; 
No. S containing ISO acres, nearly all cleared and in fine con* 
dition. Situated i miles N. of Fishersvillc station of Chesapeake 
A; Ohio Railway, and 5 % miles S. of E. from Staunton. Terms 

AddrCSS r. «..J. O DAVID S. BEU, 


‘ishersville, Augusta Co., Va. 



ARMING, IRON ORE, AND 
TIMBER LAND FOR SALE. 

Ou James River, Alleghany Co.,Va., 

at Clifton Forge, the junction of the Chesapeake It Ohio and 
Buchanan and Clifton Forge railways. Tract includes i # aoo 
acres of First-class, well-improved, James River farming land; 
fine mineral springs; a lar^e body of superior pine and oak 
timber, and a hue deposit of iron ore (an extension of the noted 
Callie Furnace beds). Water supply abundant. In a rapidly 
improving, healthy and picturesque region. Will sell, on reason¬ 
able terms, the whole or any part of this estate. For informa¬ 
tion, address DAVIS A. KAYSER, 

Staunton. Va. 

OAL AND TIMBER LANDS ~ 

FOR SALE OR LEASE. 

The undersigned, as President of a Land Company, has for 
sale or lease, on favorable terms, some of the best coal and tim¬ 
ber lands in the New River District, on the line of the Chesa. 

peakc and Ohio Railway. The coals on these lands are the 
CJolcins Coalfli the coke from which is now so muzh in 

demand for blast.furnace and other metallurgical uses. For 

further information and terms, apply to 

SAMUEL COIT, President, 
Hartford, Connecticut. 

RON LAND FOR SALK 




200 Acres on West Slope of Blue Ridge, 

3 miles south-west from Davidta Mines, Chesapeake & Ohio 
Railway, and in same iron belt. (See January No. of The 
Virginias.) Terms reasonable. E 
respondencc invited. Address 

G. B. STUART, 
Waynesboro, Va. (C. & O. R’y.) 


xamination of land and cor- 

« 


W 



. BURKE, 

Staunton, Virginia, 


Sole Agent for Nutallburg Coal & Coke; 

The best steam coal on the market; coke superirr to Con¬ 
nells ville. 

Shipper of Kanawha Splint and Gas Coals. 

Points of Shipment: —Richmond, Va,, and Huntington, West 
Virginia. 


COMPANY, 


And 


piRE 


Fire Creek, Fayette Co., West Virginia, 


BUSKERS m 


Red Ash Bituminous Steam Coal , 

and manufacturers of Hard Coke. All correspondence should 
be directed to Ilf. BR8KINB MIL 1 ft. 

Sales Agent and Business Manager, 

Staunton, Va. 


UGH M. MoILHANY, 

Wholesale and Retail Dealer in 


H 

Hardware, Cutlery, &c., 

Augusta St., opp. Court-house, 

Staunton, Virginia. 
A E. MILLER, PC 

Staunton, Virginia. 

Wholesale and Retail Dealer in 

Hardware, Cutlery, &c., 

AS-Miner*’ Tools and Supplies of all descriptions. Order* 
promptly filled. 

HE VALLEY VIRGINIAN, 

Staunton, Virginia. 

S. M. Yost & Son, Proprietors. 

Terms: $2.00 per year. 

The Virginian is an independent Republican newspaper, 
devoted principally to the interests of the Great Valley, and Min¬ 
eral Regions adjacent thereto. Its circulation Is larger than that 
of any other weekly newspaper published in Virginia. A* an 
advertising medium, especially for farming, grazing, and mine¬ 
ral lands, fix., it has no superior. Parties desiring to buy or sell 
real estate will find it to their advantage to make use of its col¬ 
umns. Specimen copies free. 




HE “STAUNTON SPECTATOR,” 

129 K. Main Street, 

Staunton, Virginia, 

Is one of the oldest and best family newspapers in the State. 
As an advertising medium it is unsurpassed. 

Subscription Price, f 2.00 per annum. 

The “Spectator" is published every Tuesday morning, at 
Staunton, Augusta county, Va. 

Augusta county has a thrifty agricultural and manufacturing 
population of upwards of 30.000. and the lands are very fertile 
and productive, and it is by far the most populous and wealthy 
section of the great Valley of Virginia. 

Staunton is the county-seat of Augusta, with a population of 
upwards of 6,ooo, and a very large adjacent population not now 
embraced within the city limits. It is noted for its fine Female 
Colleges of very high grade, which are attended by about $00 
young ladies from Southern, Northern and Western State*, the 
Graded Public Schools, and other male and female schools of 
high {grade. It is also the seal of two of the principal State in¬ 
stitutions—the Western Lunatic Asylum and the Institution for 
the Deaf and Dumb and the Blind—two National Banks doing 
a business of over £1,000,000. iron foundries, machine shops, 
door, sash and blind factories, Ac. The city has also recently 
erected fine water-works, at a cost of about 1,100,000. The Valley 
Railroad, a branch of the Baltimore and Ohio Railway, intersects 
the Chesapeake and Ohio grand throagh line at this point. 

Travellers and pleasure-seeker* will ind Staunton a most de¬ 
lightful place to spend the summer months, as the climate is 
bracing and healthful, mud the scenery and surroundings pic¬ 
turesque and beautiful. 

The "Spectator" was the first paper established at this place, 
nearly a century ago, and it is now in its 55th volume, under its 
present title. Its list of subscribers is larger than than that of 
any other paper west of the Blue Ridge, and is, therefore, the 
best advertising medium in the Valley of Virginia, or in West 
Virginia. 

Merchants, tradesmen and others, wishing to call the attention 
of the public to their business will promote their interests by 
adopting the "Spectator" as the medium of communication. 

Tlfte Job Office is equipped with the necessary machinery and 
materi&ls for the prompt execution of printing of all kinds at 
low rates. Address "Staunton Spectator," 

Staunton, Virginia. 


John Echols, President. Ro. W. Burke, Vice-President. 

Thos. A. Bledsoe, Cashier. 

N ational.valley bank 

of Staunton, Virginia. 

Designated Depository and Financial Agent 

of United States. 

Capful Stool, 1800.000; Guptas tad OadMdtd ProflU, 1800.000. 

New York Correspondent.......National Park Bank. 

New York Correspondent.. Hanover National Bank. 

Baltimore Correspondent, Farmers’ and Merchants’ Nat’l Bank. 
Cincinnati Correspondent.............. .First National Bank. 



H. W. gheffey. Pres. A. H. H. Stuart, Vice-Pres. 

N. P. Catlett, Cashier. 

A UGUSTA NATIONAL BANK, 

Staunton, Virginia. 

Collections in Virginia and West Virginia promptly attended 
to and remitted on day of payment, at lowest rates of exchange. 

New York Correspondent...... .... ..Chemical National Bank. 

Baltimore Correspondent, Farmers’ aad Merchants’ Nat’l Bank. 
Cincinnati Correspondent....Merchants* National Bank. 

HOTEL, _ 

Staunton, Virginia. 

The “Old Reliable. 1 * The People’s Favorite. 

Complete in all its Appointments. 

The only first-class hotel in the city. Rates reduced to £2.00 

and JI 2.50 per day. 

Thos. S. Davis, XTIerk. > JOHN D. CROWLE, Prop’r. 

AFLIN & RAND POWDER.COT, 

ARISTA IIOGE , Agent , 

Staunton^ Virginia. 

Order* for Powder or Wmm promptly attended to Address 
Frank Alexandi & Co., or Arista Hogb. 
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Mining, Industrial, and Scientific Journal 


& 

Devoted 



the Development of Virginia and West Virginia. 


Vol. I, No. 3. [- 


Staunton, Virginia, March, 1880 


<! Price 15 Cents 


The Virginias, 

PUBLISHED MONTHLY, 

By Jed. Hotchkiss, - - - Editor and Proprietor, 

At 346 E. M.ain St., Staunton, Va. 




sm 




Terms, including postage, per year, in advance, $1.50. 

numbers, 15 cents. Extra copies $10. per 100. 


This Number of “The Virginias" is largely devoted to the re¬ 
sources and developments of the easterly half of the Shenandoah 
Valley in Virginia and West Virginia, the region traversed by the 
Shenandoah Valley Railroad and to that railroad, in pursuance of 
a promise made in our last issue and of our general plan of collect¬ 
ing in one number detailed information concerning some particu¬ 
lar portion of these States. In addition to a considerable space 
occupied editorially on this subject, we present several articles, 
gentlemen of recognized ability, relating, directly or indirectly, to 
the same thing.—That by Prof. Campbell is spoken of elsewhere; 
it is the best published guide to a knowledge of the geological 
structure of the region in question and the location of its beds of 
iron ores.—Those by Prof. Prime relate especially to the mineral 
deposits of the Blue Ridge and its foot-hills in Page and Warren 
counties, and to those of the northeast group of the Massanutton 
Mountains in Shenandoah; they present the facts of his personal ob- 
servations made in 1849. The able reports of this gen tleman on 1 ‘The 
Brown Hematite Ore Ranges’ ’ and “The Brown Hematite Deposits 
of the Siluro-Cambrian Limestones,” of Lehigh Co., Pennsylvania, 
issued by the Second Geological Survey of that State, in which he 
was an assistant, have given him a national reputation, and prove 
him capable of speaking understandingly, as well as authoritatively, 
concerning the iron ores anti other mineral deposits of the Shenan¬ 
doah Valley, which is part of the same Great Valley, geologically 
as well as topographically, as that in which the great iron-making 
county of Lehigh is situated. His estimate of comparative quanti¬ 
ties of iron ores has a special value.—Prof. Egleston adds his testi¬ 
mony in regard to the abundance and excellent quality of the iron 
ores of this region, and does not fail to say, what his personal 
observations have prepared him for saying, that the Shenandoah 
Valley Railroad will place them within easy reach “of one of the 
best fuels in the United States for their manufacture.”—Mr. Bow- 
ron is the chemist of the Shenandoah Iron Works, and lives in the 
portion of this region he describes. His analysis of the pig iron 
made at Furnace No. 2 shows i t to be one of great excellence, even 
good enough for the fastidious demands of the Bessemer steel 
makers.—The brief extract from Mr. Spilsbury shows that the large 
deposits of the titaniferous magnetites found along this line, can, 
under proper treatment, be made to produce the l>est of irons. 


•"The ill'.Eiri.it Formation in Ckmtml Virginia.” the able paper by 

Prof. John JIL Campbell of Washington and Lee University,-. 

which through his courtesy and that of the publishers of the Ameri¬ 
can Journal of Science and Arts, ( for which we tender thanks) we 
present this month to our readers, revised and with all the costly 
illustrations that accompanied its appearance in that leading 

scientific Journal,.will amply repay a most careful study.whether 

considered from the scientific or the economic stand-point. It 
might have been called The Rock Formations of the Central 
Valley Plateau and its Mountain Borders and the place of their 
included iron and other ores. It throws much light on the geolog¬ 
ical positions and relations of the several iron-ore-belts lying west 
of the Blue Ridge, especially in that portion of the Central Valley 
Plateau described in Prof. Campbell’s “Report on the Mineral Re¬ 
sources of the Valley of the James” published in the January No. 

of The Virginias, but its clear and accurate descriptions and geo. 

logical section are applicable, substantially, to every part of the 
Great Valley and its boundary and included mountain ranges, the 
Archaean and Cambrian ones of the Blue Ridge on the east, and 

the Silurio.Devonian ones of the “North” mountains on the west 

and the “Massanuttons” in the middle. This is a most valuable 
accompaniment to this Shenandoah Valley No. of The Virginias 
and we especially commend it to those engaged in developing the 
iron-ore deposits near the line of the S. V. R. R. 


Attention Is Invited to Advertisements; .—Of the sale of the 

“Betty Martin” iron mines, in the Piedmont Virginia belt of 
specular and magnetic iron ores; a very valuable and most favora¬ 
bly located iron ore property;—To the Blackford Forge property, 
on the line of the Shenandoah Valley R. R., offered for sale;—To 
the Wire Tramways, the cheapest appliances for reaching mines 
all kinds, especially elevated ones, furnished by the American Wire 
Tramways Co,;—To the supplies offered by the Lynchburg Iron 

Works;—.and to the highly valuable Smithers.Gauley coal lands,, now 

in the market. 



Hamilton’s Metallic Paint, made from a brown ochre, mined by 

Captain A. M. Hamilton, of Harrisonburg, Va., from the western 
base of the Southwest Massanutton Mountains, near Keezletown, 
Rockingham county, Va., from a fine bed near the junction of 
formations 11 and 111, the Valley limestones and the Massanutton 
slates, will soon be placed on the market b y Messrs. French, Rich¬ 
ards k Co., of S. W. Cor. York Ave. and Callowhill St., Philadel¬ 
phia, Pa. Prof. j. # L. Campbell recently analyzed this brown 
ochre, dried at 212 0 Fahr., and found it to consist of 52.28 per 
cent, of peroxide of iron (ferric oxide), 1,1:5 oxide of manganesv, 
40.22 clay (with a little very fine silica), and 6.35 combined water. 
Its specific gravity, powdered, was 2.82. As Prof. C. remarks: 
“The iron and manganese give it a clear brown color and good 
body, and the clay gives tenacity. Its texture is very fine.” 

We are pleased to announce the opening of this new ochre bed 
and that Captain Hamilton will very soon commence mining the 
crude ochre on a large scale and hauling it to Harrisonburg, where 
it will be ground and prepared for market. There are doubtless beds 
of iron ore, as well as others of ochre, on the western slope of the 
Massanuttons, and we expect to see a new mineral belt developed 
there before long. Capt. H. is a good pioneer in the work. 



Want of Space has crowded out many items of importance lire. 

lating to our mineral development.—Lands are changing hands, 
prospectors and miners are busy, old furnaces going into blast and 
new ones being built, the railways are over-burdened by freights, 
existing railroads are undergoing repairs and adding to their rolling 
stock, and new lines, some main ones and others mineral branches, 
are in course of construction.—The outlook is a satisfactory and 
comforting one, for these Virginian States are now marching to 
their legitimate place, the front rank, in the mining and 
manufacturing world. 


Pittsburg, Pa. f Chamber of Commerce was addressed on the 

subject of a Southern Railway from that city across West Virginia 
and Virginia and into North Carolina, and the iron and other re¬ 
sources of the country it would traverse,—by Gov. Mathews of W. 
Va., on the 8th, and by Maj. Jed. Hotchkiss of Virginia and Prof. 
W. C. Kerr of North Carolina on the 9th of the present month. 
A large number of the most substantial and influential men of that 
great iron manufacturing centre gave these gentlemen a cordial 
welcome and their message a most respectful and attentive hearing. 
The Pittsburg Dispatch , commenting on the meeting of the 8th, 
said, “The addresses were listened to attentively by those present, 
many of whom said, at the close of the meeting, they had had no 
idea of the extent of the mineral wealth of the States referred to, 
and the advantages Pittsburg would enjoy by increasing her railway 
facilities to these points.” 


Titanic Iron Ore. .-Recently a distinguished metallurgist secretly 

“drew'* a sample from a furnace ore pile and found in it 8 per 
cent, of titanium, a quantity sufficient, in the opinion of most 
American iron-makers, to render the ore useless; he then went to 
the manager and asked how they liked the ore they were using and 
was informed that it gave entire satisfaction. Asking whether it 
‘.had been tested for titanium the reply was that it had not. 









34 


The Virginias. 


f Number 3 


o 

The .. Resources i . Page Valley. 


By Frederick Prime, Jr., late AssY Geologist of Pennsylvania. 


Brown Hem®. Iran 

south from Front 


ing soutn irom front Royal 
with the series of foot.hills which 


Ores. —The traveler on pass- 
will at once be struck 


lie along the western 


base of the Blue Ridge; separated by a valley more or 
less broad, they are found to be narrow in some places, while 
in othera they are a mile or more in width. To the mining 
engineer these hills are of peculiar interest, as they indicate, 
pproximately, the location of the brown hematite deposits on 
which the furnaces to be built along the line of the Shenan- 
doah Yalley Railroad must in great part depend for a future 
supply of ore. 

A more or less close examination of the western crests of 
these foot-hills will show that they are composed of a white car 
straw-colored sandstone car quartzite, known to geologists as 
the Potsdam sandstone. This sandstone maybe distinguished 

from the other sandstones of the region by.the presence of 

worm-like or tubular icy of quartz contained in the mass 
of the rock and at right angles to its bedding. It may be of 
some practical importance to note this fact, in order to be able 
to recognize this sandstone deposit. The sandstones usually 

dip southeast or are vertical, occasionally they are found dip. 

ping northwest, the latter being the normal dip and the south¬ 


eastern one* due to an overthrow of the sandstone beds by the 
force which elevated the Blue Ridge. Overlying these sand. 

stones when they have a northwest clip, but underlying when 
the dip is southeast, are a mass of slates or clays. These slates 
are greyish and white and pale yellow car pink in color, and 
are generally more car less decomposed to a white car reddish 
clay. The clay closely resembles kaolin in appearance, and 
in aome cases is probably an actual kaolin in composition. 

These slates and clays are of the greatest importance as being 
the mother.-rock of the brown hematites. Where the sand¬ 

stones have a high dip to the northwest, the slates, clay and 

ore should be looked for in the lines edge of the foot.hills, 

close to the base of the sandstone ridges. Where there is a 
gentle dip to the northwest, the slates, clays and ores may rise 
nearly to the top of the western slope of the hills and may be 
looked for anywhere within a mile of the base. Shafting alone 
will tell their actual location, although it is well to look close 
to considerable quantities of surface ores for the underlying 
deposits in place . Where the sandstones have a southwest 
dip, then the ores, clays and slates should be looked for on the 
western slope of the hills and not far from the most western 
beds ’ of the sandstone. 

In addition to these deposits, others may be looked for 
through the heart of the valley, at greater or less distances 

from the foot.hills. These last are the debris resulting from 

the vast amount of decomposition of the rocks in by.gone 

ages. Their occurrence is uncertain and their depth limited, 



yield large quantities of brown 


but while they last they 
hematite of excellent quality, which can be mined cheaply. 
The pnly way to discover this last class of brown hematites is 
to look for rich float ore on the hill-slopes, and, where this 
occurs, to shaft for it. These deposits will always be subordi¬ 
nate in importance to those first described, as occurring near 
the western base of the foot-hills. 

I wish here to emphasize the fact, in order to prevent any 
useless expenditure of money in shafting, that the brown hem¬ 
atite in place need only be looked for along that base of the 
foot-hills which faces the Massanutton Mountains, while there 
are not, and cannot be, any productive brown hematite depos¬ 


its between the western base of the sandstone, which forms the 
foot-hills, and the base of the Rlue Ridge. There may be and 
are, locally, deposits of bog-ore, but not of the genuine brown 
hematites belonging to the rocks of the Valley. 

There can be no doubt of the existence of millions of tons of 
brown hematite iron ores occurring along the western base of 
the foot-hills of the Blue Ridge. This is only too clearly 

such ore-hanks as the Fox Mountain and Smith 
the southern portion, the Hiestand b ink 
the northern portion of Page county, by 
cently opened near Front Royal by Ivins, and 
numerous occurrences of rich float ore between these localities 



proven 
anks in 


m 

the mines re- 


by the 


I do not mean to assert that there is a continuous 


IBllpi 


of iron 


e 

ciare between Front Royal and Furnace No. 2 of the Shenan. 

doali Iron Works, for such is not the case. But 1 do mean to 
say that all indications point to the presence of numerous and 
large lenticular deposits of brown hematite iron ores in the 

slates, and that there seems to be every probability of the ex. 

istence of many ore-banks which will rival in extent and 
richness the well known Moselem and Ironton mines of the 
Lehigh Yalley. 

I am convinced that there in enough brown hematite iron 
ore, along the line of outcrops just described, to furnish fifty 



furnaces of the same capacity as those on 
the ore they need for more than fifty years. 


Lehigh with all 
Nor do I know 

of any place where the ores can be more cheaply extracted. 
Labor is cheap, and the Hon. Wm. Milnes, jr., stated that he 
is able to extract all the ore he needs for his small furnace for 

75c. per ton. As he only selects the best and richest ore, mnd 

works on a comparatively small scale, it follows that the ore 
all through this line of outcrop could be mined for the same 
price, if worked on a large scale, taking all the ore, and pro¬ 
vided the mines are not troubled with water On the Lehigh 
the brown hematites are costing at the present time from 
$1.62 to $2. per ton. The difference in mining, about f 1, per 
ton, is sufficient to carry the ores about 100 to 130 miles on 


the railroad. I cannot doubt therefore that in the ores of 
Page Yalley alone there is a large prospective increase to the 
railroad company from the transportation of these. The price 
at which they can be mined will make it profitable to de¬ 
liver the ores along the line of the Connellsville railroad 
and at Harrisburg and Baltimore. Nor is this all, if the 
data I give below are correct, as I believe them to be, pig iron 
can be made of as good quality as that of the Lehigh Valley, 
of the same character and far more cheaply. I cannot doubt 
that under the circumstances, shrewd iron-masters from Penn¬ 
sylvania seeing that the available supply of good brown hema- 
tite iron ores is becoming limited in that State, will in the near 

future erect furnaces along the line of the Shenandoah.Yalley 

Railroad, thus imitating the example of that far-sighted man, 
the late Wm. Firmstone, Esq., of Glendon, who purchased 
Longdale, in Alleghany Co. f Va. 

In order to be safe in my calculations I have placed the 
outside prices on everything in the 



estimate. 


COST OF MAKING ONE TON OF PIG IRON. 

Iron ore 2i tons @$1, ..... 

Limestone, 800 flbs., ....... 

S ake $1.50 at Connellsville) Coke 11 tons @$3.34, 
bor, - 

Superintendence, clerk hire, &c., ... 

Repairs,. 


$2.50 

.19 

4.28 

2.00 

.40 

.50 

$9.87 


Or, in order to cover contingencies, say $12.00 per ton. Thin 
iron can be delivered from Luray to Pittsburg at a cost of 
$2.48, which will make the cost of the iron delivered there on 
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board cars, allowing 25c. for putting it on the cars, $14 
JIIPIjrieferen.ee to the prices at Pittsburg of last January, 1 
when the price of pier iron was as low as at 


the middle ridge, and one on • the southeastern slope of the 
most western ridge. That this ore is continuous is evident 


price ot pig iron was as low as ai. any 
period for many years, I find the rate of foige pig iron 


been 


Fort Valley 


miles—and 


quoted at $16.50, which even in a 
depression would leave a profit 


greatest numerous surface indications in the intervals. I have seen m 


I 




.77 


While 


per ton. 

present time the same irons are quoted at $29., which 

I think that most 


ores 


tageously and cheaply mined 


these ores is to erect 


will leave the handsome profit of $14.27. 
iron-masters will allow that for the next seven or eight years plane from the Fort Valley to the eastern base of the Mass a- 
the price of pig iron at the furnaces will average $19. per ton. nutton Mountains, have a stationary engine to hoist the loaded 
Supposing this, however, to be the price at Pittsburg, there ( cars to the top of the ridge, and let these descend by gravity, 
would be a profit per ton of $4.27, which is quite a sufficient |hauling up the empty cars by their superior weight. By 

erecting furnaces at or near Luray the ores of the Page and 
Fort valleys could be mined and thus insure a first-class 


return to pay a very handsome profit on the investment of 


necessary 


furnaces 


necessary 


The Brown Hematite Iron Ores of the lassanutton 
Mountains Northeast of the New rket-Luray 

Gap. —The Massanutton Mountain is a range of hills extend- 


Its northern portion 


ing from Front Royal 
contains a valley, in part composed of limestone and quite 
productive, known as the Fort Valley. Underlying this 
limestone and overlyyig the sandstones which form the crests 
of the hills are a series of slates and shales known to geologists 
as the “Clinton Formation.” These slates and shales are of 
practical interest as containing a great abundance of iron ores; 
and wherever they occur between New York and Alabama 
the iron is found with them. In places the ore is red hematite 
and being composed of minute shells is known under the 
name of “fossil ore.” 

It is now a quite well known fact that there are several 
portions of the Clinton formation which contain beds of iron 
ore, and that all of them rarely, if ever, occur together. In 
places, as above stated, the ore is composed of fossils and ac¬ 
cording as the predominant impurities are silica or lime, the 
ore is known as the hard or soft fossil ore. In other localities 
and lower down in the formation the ore is a brown hematite, 
at least for a considerable distance below the outcrop. Such 
is the case in the Fort Valley. The brown hematite 
here not far from the bottom of the slates. They are of an 


foundry 

That 

Bpection 


111 i 


'll, IP 


assanutton 


the Alleghany Bank on the Middle Ridge, the numerous sur¬ 
face indications and the banks formerly worked for the char¬ 
coal furnace at the northern end of the Fort Valley. 

The mining of these Clinton ores would not cost at this 
time, Dec. 1879, more than from 90 cts. to $1. per ton. 

The ores of Manganese were Been, as surface specimens, at 
several points. Some of these from the western slope of 
Round-top Mt., about 2 ms. S.W. of Marksville, analysed 
Manganese 49.613, Iron 1.050, and Phosphorus 0.310 (Booth, 
Garrett & Blair). This was not a fair average sample, as it. 
had been exposed for many years. These ores will be exceed¬ 


ingly valuable for the 


i[||Hli. l iHP'"lll(hi 4 


ferromanganese 


too high in phosphorus. Also, if pi 
valuable for the manufacture of glass, 


manganese 


Works 


3 


occur 


Ohio Railway, I have no doubt that in time other deposits of 
manganese will be found to exist in Page and Warren counties 
along the base of the foot-hills. That found east of the west¬ 
ern base is a very regular belt existing for a long distance, but 
it is so intimately mixed with quartz as to be valueless; the 
J.eremy’s Run mine belongs to this class. Manganese is also 


1 Ivl \J ACM J! Jl \ J ill. I IUV- WilViU ..... ,, (1 . ij 1111 m ,1 11 i(l t J( » ,1 11 . lirir 11» 

„ . i. x -I 1 A mined near the middle of the length ot the Port Valley, 

excellent quality, for the most part spongy, and would work j ® 

i i mi . • . _ a __ _x :_ i The, nnnner ores of the Blue Ridore I onlv examined i 


very easily and reduce rapidly in a blast-furnace; a most iin 
portant consideration. 

In order to show the quality of these ores I subjoin the fol¬ 
lowing analyses, made, like those previously cited, from speci¬ 
mens selected by myself, sampled as carefully as possible, and 
analysed bv Booth, Garrett & Blair. 

(i }From the Bush Mine, in 
. the Fort Valley.—(2^ From 

44 . 5)92 44.467 43 . 207 | Noah’s Ark Tunnel ofShenan 
Manganese 2 . 51 ) 5 ) 0.995 3.331 
Phosphorus 0.401 0.146 0.139 


(1) 


(*) 


( 8 ) 


Iron 


The copper ores of the Blue Ridge I only examined super¬ 
ficially, for want of time. At Overall’s there are several 
promising localities of blue and green carbonates and gray 
sulphurets. Some of the land owners claim the existence of 
over a dozen veins. Near Marksville some ore is seen dis¬ 
seminated through the rock, but not showing a well defined 
vein. A mine was formerly worked near the Stoney-man Mt., 
but the ore was found too lean. 

doah Iron Co.-( 3 ) From New 1 Slate8 f w ”*$”9 and other P ur P° 3es ma .T be found alon .* 
Bank of Shenandoah Iron Co. the base of the Massanutton Mts., in the thick formation of 


The ores occuring in this formation have one very great ad- 
vantange over those of the Page Valley; viz : white they thin 
and thicken in width, the ore forms an almost continuous bed 


slates corresponding in geological age to the roofing slates of 
Lehigh and Northampton counties in Pennsylvania and of 
Vermont. At some points where I passed 


ana tmcKen m wiam, me ore iorms nimust uummuuu!* i . - 

varying in thickness from 18 inches to 30 feet, with, as I am dications were such as to lead me to think they m.ght he 

./ © _ „ _ l_ 'I_X*__ £Z .. 


told 


an average thickne 


ss 


of 3 to 4 feet. The ores in the 


roofing, 


Massanutton 


fountains have also an advantage over the ores 

While in the latter 


of the same formation in Pennsylvania. 


mountain; in the Massanuttons four ridges of ore occur, owing 


The Clays .—In places a very soft, unctuous clay occur.., 
associated with the iron ores of the Page Valiev. This clav 

State the ores almost invariably occur only on one side of a | is the result of the decomposition of the slates which hold the 

ores. As the mines are developed I would recommend having 

to the peculiar manner in which the rocks have been folded i these clays analysed, to see if any of them are kaolin. I think 
into two synclinals, thus catching and preserving the ores that in places such will he the case. The discovery of kaolin 

In this manner for every lineal mile we go \vonld be very valuable, as giving rise to the manufactory of 

along the Fort Valley there are four miles of ore. One on the pottery along the line of the railroad, 
northwest flank of the most eastern ridge, one on each side of The Ochre .—Aland three miles south of Marksville, Charles 


erosion 
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Foote & Co. have opened an oelire hank. They are grinding I 


the ochre and pending it to market. 



This deposit of ochre is 
an extensive one, as all the wells sunk between Foote’s place 
and Marksville have gone through the ochre. This oelire is 
said to be a good one and to find a r 


sale; which would 
seem to be confirmed by the fact that Foote pays $4. per 
ton for hauling the same over to New Market.—-if a suffi¬ 
cient market exists for the sale of this ochre, I know 
of no place where it can be more cheaply mined and manu¬ 
factured. The ochre is of a very light brown color. 

Conclusions. —My conclusions as to the mineral deposits 
along the line of the Shenandoah Valley Railroad, in Page 
and Warren counties, south of Front Royal, may be briefly 
summed up as follows: 

1st. There exist deposits of magnetic iron ore near Marks- 


ville, which may he valuable as a fettling for puddling furna¬ 
ces and in time, perhaps, be used in blast furnaces 

2nd. There are very extensive and valuable deposits of 
brown hematite iron ore along the foot-hills of the Blue Ridge, 
on its western base, which can be very cheaply mined and 
will furnish as many as fifty blast-furnaces for many years; 
the iron made from them being of as high a grade as that 
produced in the Lehigh Valley. * 

3rd. There exist practically inexhaustable quantities of iron 
ores in the Massanutton Mountains. 

4th. There are ores of manganese which will probably be 
very valuable. 

5th. The copper ores should he carefully examined to see 
what the quantity may he. 

6th. The slates at the base of the Massanutton Mountains 
should be thoroughly searched by a practical slater to see if 
there are any good roofing-slates. 

7th. There is an abundance of ochre near Marksville. 

8th. I know of no place where pig iron can be more cheaply 
made and worked into malleable iron, if coal and coke can be 
bought cheaply enough. 

Dec. 1879. " 


The Shenandoah Valley Railroad and the Mineral 
and other Resources of the Country Tributary to it. 

HY THE EDITOR. 


Fred’k Prime, Jr., 


M. E. and late Ass’t Geologist of Penn’a. 


Many of the Prominent Mining Engineers of the 

country have been lately or are now prospecting in Virginia. We 
note that Mr. H. G. Blackwell, of the Pennsylvania Steel Co., and 
Mr. Hartman of the Cambria Co,, have been in the vicinity of 
Lynchburg. Mr. E. Gybbon Spilsbury of Philadelphia and Prof. 
Wurtz of Hoboken, N. J M visited the ore deposits on the James 
not long since; the former announced a paper on these deposits for 
the late meeting of the American Institute of Mining Engineers in 
New York, which the latter would have discussed, but it was not 
read for want of time, very much to the regret of every one in¬ 
terested in Virginia, for these gentlemen could have furnished 
valuable information, from personal observations, concerning these 
ores that would help to solve the difficult problem of their origin 
and condition. It is to be hoped that Mr. Spilsbury will furnish 
his paper to the Institute or give the substance of it for publication 
in The Virginias. Professors Dewees and Prime, of the Penn¬ 
sylvania Geological Survey, have lately made explorations in 

the same region. 

go ndo- -mw moo nm.ro a> — ....... . . <wre 

The New River Railroad, which, by a line <>2 miles 

long, will connect the Chesapeake & Ohio and Atlantic, Mississippi 
& Ohio railways, by following the valley of New River of the 
Kanawha from the former to the latter, has quite a number of hands 
at work on its road bed both in Virginia and West Virginia. The 
excellent iron ores that abound in* the Apalachian region crossed 
by this line and their almost proximity to the Lower Measures 
coking coals that will result when it is completed, offer sufficient in¬ 
ducement for the construction of this line, to say nothing of its 
great importance as a connection between two great trunk roads, 
or as a link in the chain of the Pittsburg & Southern Railway. 

The James River Steel and Iron Works, above 

Lynchburg, now in process of enlargement, are to be managed by 
Mr..Catesby Jones, formerly of the Dover Works. 


The Shenandoah Valley Railroad is rapidly becoming one 
of the most important of the numerous agencies now actively 
at work (level© the great unused resources of West Vir¬ 
ginia and Virginia. Only a few months ago the corporation 
earing that name was regarded by most people as a dead one 

that had left a legacy of a few miles of unfinished railway ai.id 

disconnected fragments of road-bed to mock their disappointed 
hopes; but today, vitalized by the energy and capital of the 
Shenandoah Valley Construction Company, it has fifty-four 
miles of first-class, standard-gauge, well-equipped railway in 
operation, doing a successful business, intersecting three great 
lines of railroad, furnishing easy access to one of the richest and 

most delightsome portions of the far.famed Shenandoah Valley, 

its charming scenery, wonderful caverns, and famous battle 
fields, and to the immense, far-stretching, beds of iron ores that 
rib with metallic wealth the sides and flanks of the mountain 
ranges that on eitherhand border that land of agricultural plenty. 

And,.such is the energy displayed in all the departments of 

its construction, so well in hand are all the needed appliances 
for doing and completing the work, and so frequently is section 
after section opened to trade and travel on the appointed day,— 
before the coming autumn has passed its trains will run from 
Hagerstown, its northern terminus (a railway centre from 
which lines reach to Baltimore, to Philadelphia, and to New 
York), for some 150 miles to the southwest, through the 
Lower, the Middle and most of the Upper valleys of the 
Shenandoah, along more than a hundred miles of the outcrops 
of iron ores and by scores of the best of sites, with abundant 
water-power if wanted, for Ironworks of all kinds and other 
manufacturing establishments, to a connection with that great 
oast-arid-west trank line of traffic the Chesapeake & Ohio 

1.taihvay and the exhaustless and easily mined beds of coking, 

block and other coals that it runs through for a hundred miles. 

The charter permits and the unoccupied way is open for the 
extension of the Shenandoah Valiev Railroad for hundreds of 

m r 

miles still farther to the southwest through the other Valley 
plateaus,—those of the James, the Roanoke, the New-Kan- 
awha, and the Holston-Tennessoe,-—that succeed that of the 
Shenandoah in that direction and with it make The Great 

Valley of Virginia, with its well-nigh 6,006 square miles of 
limestone lands of unsurpassed fertility, (larger than Saxony 
with its two-and-a-half million people), all bordered by mass¬ 
ive beds of iron and other ores that can challenge comparison 
with those of any other lands,—but, for the present, we only 
*ose to direct attention to the portion of this rail wav ex¬ 


tending from Hagerstown, Maryland, to the line of the tjnesa 
cake & Ohio Railway where it crosses the Upper Valley of the 
henandoah, in Augusta county Virginia, and to the character, 
resources and advantages of that part of the Shenandoah 
Valley and its boundary mountains that is naturally tribu¬ 
tary to it, (the country shown on the accompanying map), and 
to the value and importance of this new railway as one of the 
agents for developing and building up these States and as an 
exceedingly valuable and important, link in the railway system 
of the country. 

The Route of the Shenandoah Valley Railroad from Ha- 
erstown, Md., to the Chesapeake & Ohio Railway, Va., in a 
by W. and S. W. direction, is first down the beautiful valley 
of Antietam Creek, crossing the famous battle-field of Sharps- 
burg or Antietam, to the Chesapeake & Ohio Canal and the 

erdstown, W. Va., a distance 

* Jt. § jt, / * 

of about 16 miles, where it crosses that river on a noble iron 
trues bridge of six spans. This Hagerstown-Shepherdstown 
section, including the bridge, is under contract, and will be 
completed and the road opened by the first of next June. At 
Shepherdstown it enters the far-fained Shenandoah Valley— 
the northeastern plateau of the Great Valley of Virginia, that, 
with an average breadth of 16 miles, stretches for 330 miles, 
from the Potomac to the Tennessee line, part of the Great 
Limestone Valley of the Atlantic Highlands, that extends for 
1,500 miles from the mouth of the St. Lawrence to central 
Alabama, presenting by far the best railway route there is 
from New Orleans to New York or Boston; the line that 
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surpasses all other N. E.-S. W. lines in pleasantness of climate, 
beauty of scenery, and abundance and variety of agricultural 
and mineral resources. 

From Sheplierdstown to Front Koval, from the banks of the 
Potomac to beyond the forks of the Shenandoah, 44 miles, 
across the Lower Yalley of the Shenandoah, the railway is now 
in operation, two trains running each way daily. This portion 
passes, centrally, through the entire len th of the rich and 

picturesque counties of Jefferson, W. V a., and Clarke, Ya., 

and into the middle of Warren, Ya. Some 4 miles from 
Sheplierdstown, at Shenandoah Junction, it crosses the main 
line of the Baltimore & Ohio Railway, 90 miles W. from Bal¬ 
timore, connecting with its thousands of miles of far-reaching 
lines of trade and travel. Five miles farther, at Charlestown, 
the county-seat of Jefferson, it crosses the Valley Branch of 
the Baltimore & Ohio Railway, by which it can have access to 
more than 200 miles of the western half of tho Great Valley 

asein 
rong] 

Berryville,—the Battle-town of Revolutionary days, near by 
the home of Morgan, the wagoner General, “Saratoga,” stone- 
built by Hessian prisoners,—the county town of Clarke, where 
it will eventually be crossed by the Washington tfc Ohio Rail¬ 
way, now in operation from Alexandria to just across the Blue 
Riage, and perhaps by the Baltimore, Cincinnati & Western, 
either of which will open a short way to the Great Ohio Coal- 
Basin. From Berryville to Riverton, some 22 miles, the 
way is not far from the Shenandoah River proper, over a 
charming champaign country, dotted with noble country 
seats, passir 




the home in Colonial times of the owner of the millions of 
acres in the Northern Neck, Lord Fairfax, Baron of Cameron, 
where the boy county-surveyor, George Washington, had his 
office, Ashby and Cedarville, the last memorable as the scene 
of part of the battle of Front Royal, in 1863. 

At Riverton the railway crosses the broad, full-volumed 
Shenandoah, here 453 feet above the sea-level, just below the 
confluence of its North and South forks, and also crosses the 
line of the Manassas Branch of the Washington City, Virginia 
Midland & Great Southern Railroad which has over 300 miles 
of road by which the S, Y. R. R. can have eastward, westward 
and southward connection. Here this railway leaves the 
Lower Yalley of the Shenandoah and enters the Eastern, or 
South-fork V alley (sometimes called the Page Valley from its 
central county), of the Middle Shenandoah Yalley, the one 
bounded eastward by the Blue Ridge and westward by the 
Massanutton Mountains, and follows up the eastern or right- 
hand side of the South Fork, by far the larger river, reaching, 
44 miles from Sheplierdstown, Front Royal, the county seat 
of Warren county, to which the cars of this railway are now 
running and 10 miles beyond which, to Bentonville, they will 
be running by the time this reaches our readers. 

This Eastern Middle Valley of the Shenandoah ,—the one which, 
from the nature of things, will long find its outlet to market by 
this road,—is, as we learn from Hotchkiss’ Physiography of Vir¬ 
ginia, some 50 miles in length, averages 6 in breadth, and includes 
270 square miles of undulating country j 3 of which pertains to 
Warren, J 4 to Page and to Rockingham counties, inclining to 
the N. E. from an average altitude of about 1,200 ft. to one of 
600,—the South Fork falls about 500 ft. in the 50 miles of air-line 
by which it winds through this valley. The Blue Ridge on the 
east has many lovely cove valleys carved from its westefn slope, 
like the noted ones of Elk Run and Hawksbill, Gooney Manor and 
Happy creeks, widening into the main valley, and nearly all of its 
boldly rounded crest and far-sloping sides is fertile lands adapted 
to grazing, to vineyards or to forest culture The Massanuttons 
cover 250 square miles of territory with their 3 to 5 parallel ranges 
of mountains, varying in elevation above the Valley from 500 ft. to 
1, 00, and their long included valleys, some fertile, but all rich in 
vast beds of iron and manganese ores and limestones, in mineral 
springs and forestal resources. 

From Front Royal to Luray, the county seat of Page coun¬ 
ty, some 23 miles, the route is by Bentonville and Milford in 
Warren and by Cedar Point and Hope Mills in Page, leaving 
the vicinity of the river a few miles below Luray and follow¬ 
ing the parallel noted valley of the Hawksbill, one more 
easterly and nearer the Blue Ridge, to that town of the won¬ 
derful Cavern, one of the most remarkable known, which has 


pro F 


will 


attracted so many from far and near in the few months that 
have elapsed since its discovery;—to this point the cars will 
run from Hagerstown by the first of June, when thousands 
that have been kept from seeing the famous cave because of 
its distance from a railway will come to view its wonders and 
enjoy the lovely landscapes that surround it. 

There is another phase of development that we are glad to note; 
that which will make these States the resort of the seekers of recre¬ 
ation. Few places in the Southern country will be as attractive as 
the delightfully located village of Luray, with its Cavern of count¬ 
less wonders and its surroundings of grand and picturesque scenery, 
will be when the railway shall have reached it and the stately hotel, 
built in the contentment-bringing and guest-detaining old English 
style, with its fifty chambers, bath-rooms with hot and cold water, 
and ail other desirable creature comforts that liberal souls can de¬ 
vise, shall be completed and complete, as it is the intention of this 
Company they shall be when leafy June again perfects the charms 
of the Valley of the Shenandoah.—The traveler loves to linger lung 
at York Minster, because the York Station Hotel is hard by. 

From Luray to the Shenandoah Iron-works, some 20 miles, 
the route is up the valley of the Hawksbill to near Marksville, 
keeping some distance from the river hut. near the outcrop 
lines of the limonite and magnetite iron ores; thence it again 
roaches the river and passes near the little villages of Alma 
(where it is crossed by the New Market and Gordonsville 
turnpike), Honeyville, East Liberty, Summers vi lie and Grove 
Hill, not far from the iron-ore belts of the Blue Ridge foot¬ 
hills on the east and those of the enclosed valleys of the 
southwest Massanuttons on the west.—as shown bv the accom- 

itni) ( * t!' 

panying map and sections. By the first of next August the 
cars will run to these Iron-works, 105 miles from Hagerstown, 
and their blomary, furnaces and vast ore beds, included in 
nearly 50 square miles of iron lands, will be brought within 
180 miles, by rail, of Harrisburg, Pa., or Baltimore. A short 
distance above the Shenandoah Iron-works the road passes 
into Rockingham county, goes near Conrad’s Store, at a dis- 

sed line of the 

\J> 1 ., JL JLTlKJ <«ur UI. Ml MW m A V* J!L. ,a '%.«» *.,■ .* V A » V ,» w ■> R. (a line that 

w surmount the Blue Ridge at Swift Run Gap, the 
one oy which white men first entered the Great Yalley, un¬ 
der Gov. Spotswood in J 716). Some 5 miles farther, near 
Mine Run, having passed the southern end of the Massanut¬ 
tons, the route enters the broad Upper Yalley of the Shenan¬ 
doah, which expands to a breadth of nearly 30 miles between 
the Blue Ridge and the North Mountains. Following the 
river for some 8 miles more, and at no great distance from it, 
the road reaches the village of Port Republic, famed for the 
battle of that name fought in 1802 at Lewiston 3 miles below, 
—having skirted for miles the large estate pertaining to the 
Mount Vernon Furnace of the Abbott Iron Co. of Baltimore 
and not far from the great iron-ore belt that for nearly 10 
miles extends through that estate. 

Port Republic is most favorably located for an important 
manufacturing town. Its location is in the fork of the South 
and North rivers of the South Fork of the Shenandoah, not 
far below the junction of the North and Middle rivers, about 
1,000 feet above the sea-level, with abundant water-power, 
near one of the noted passes of the Blue Ridge, Brownes Gap, 
and in the midst of a wide region where ores, timber and 

roduets are plentiful. To tliis point about 125 
miles from Hagerstown, the railroad is under contract. 

From Port Republic to the Chesapeake & Ohio Railway, 

about 18 miles, the route has not (at this writing) been fully 
determined, as there are three ways open for choice.—One of 
these, the most easterly, would be up South River to Waynes¬ 
boro, passing in 3 miles t-lie Mount Vernon Forge of the 
Abbott Iron Co. and its quarries of excellent limestone; and 
at the same place the famous Weyer’s, Madison’s and 
the Fountains caves, other caverns of wonders; and for 
these 3 miles and 2 more will be but a short distance from 
the western boundarv of the Mount Vernon Furnace lands and 
the line of their great ore belt. A few miles farther up the river 
it would be but a short distance from the extensive Orimora 
manganese mines and from the outcrops of the Primordial or 
Cambrian iron ore belt in Mike’s Knob. At Waynesboro, on 
South River, at the western base of the Blue Ridge it reaches 
the line of the Chesapeake & Ohio Railway, 124 miles from 
Richmond, in the immediate vicinity of the thick, stratified 
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The g; .etic Iro -ore* of Pi :e Vt iy. 


Compiled by the Editor from a Report by Prof. Fred’k Prime, Jr. 


Magnetic iron ores have been found at two localities, one in 
the valley of Hawksbill Creek, above Marksville, on the line 
of the old turnpike from New Market to Gordonsville by way 
of Madison C. H. Prof. Prime says,—"Here there are several 
properties that give promise of yielding a fair quantity of the 
magnetic oxide of iron. 1 ’ The exposures are far up the side of 
the Blue Ridge. Prof. Prime reports the bed farthest up the 


#* 

flux it, and the result is that the furnace chills. I have been in¬ 
formed, however, that at Norton, England, titaniferous iron ores 
from Norway were very successfully treated by the use of soft red 
brick as a flux, or in other words that by taking a silicate of alumina, 
instead of using lime, as a flux for the titanic acid, very successful 
results can be and were attained. It is true that these ores arc no 

been clue to the 






valley as dipping 62* N. 80° E., and having a 
the surface, of 21 ft., with a probability of widening as it de¬ 
scends and being richer in iron. A pit 12 ft. deep has been 
made on this ore. The ore is compact, with very little rock 

Lower down the mountai 


gangue mixed with it. 


slope, in 


the Bame valley, is an opening on a wide bed of ore, only 6 ft. 
of which was seen by Prof. Prime but which he was assured 
w as 15 ft. wide. The ore here is more mixed with gangue 
than that higher up the mountain but, as Prof. Prime remarks, 

“being of a feldspathic nature it is more likely to aid than to in. 

terfero with the fluxing of the ore in a blast furnace, and its 
only detrimental character is to make the burden somewhat 
leaner He considered this the most promising locality for 
thickness of ore bed in this valley. 

At another place, apparently in an extension of the last 
named bed, openings had been made on ore said to have 


been 6 ft. wide at the surface and 8 at a depth of 14 ft.; the 
ore similar in character to the last. There are other outcrops 

and fragments of loose ore at other points, farther down, in the 

same valley. At one of these a bed of ore about^ 12 inches 
thick wa* exposed at a depth of 2 or 3 ft.; what m known lo¬ 
cally as the “Maple Spring vein” is said to be 6 inches thick. 
At an excavation made for Prof. Prime, east of the last, the 
ore was found 12 inches tliick, in small pieces, the bed dipping 

N. 38° W.,.he says, “this may.widen in descending.” Float 

ore was found southwest of the 1 


ville, of which Prof. Prime says, 


t. Hope Mill, near Marks- 

“Thls ore would be a most 


excellent one both for the manufacture of Bessemer 


pig iron, 
The float ore has 

?5 


as also for the fettling of puddling furnaces, 
very little rock or gangue intermixed with it, 

The following analyses of the above mentioned magnetic 
ores were made by Messrs. Booth, Garrett & Blair of Phila- 
delphia. The samples were average ores, selected by Prof. 
Prime himself from the ore in sight at the mines visited: 

(1.) (2.) (3.) (4.) (5.) (6.) 

. 51.026 43.883 47.353 54.598 54.547 57.225 
. 14.560 16.860 18.560 17.360 16.760 16.470 
. 2.097 2.025 1.547 0.025 0.096 0.013 


Iron, 

Titanic acid 
Phosphorusj 


(1) This is from the old mine above Marksville, the one first 
described above, Prof. Prime says,—“It is probable that this 
analysis does not give the full percentage of iron, and that this 
will increase in quantity with the depth of the bed.”—(2) This 
is from the second locality named.—(3)this is from the third de¬ 
posit mentioned above.—(4) From the Maple Spring vein.— 
( 5 ) From the 12 inch bed opened for Prof. Prime.—(6) Float 
ore from near Marksville. 


The Titanium in these ores, in the form of titanium dioxide, as 
the analyses show, ranges from 8.8 to 11.3 per cent, (the titanic 
acid ranging from 14.5 to 18.5 per cent.) Prof. Prime remarks, 
f< It is a commonly accepted opinion that ores containing over 7 
per cent, of titanic add cannot be used in the blast furnace, and 
such are the results apparently obtained by some of the iron makers 
in this country. It is claimed, and I think quite correctly, that 
with a greater percentage of titanic acid the limestone used fails to 


longer treated at 



, but this is said to 



great expense? of hauling the ores over bad Norwegian roads for 
long distances and not to any difficulty in the working of the 
furnace.* This is probably correct as laboratory experience seems 
to demonstrate the fact that titanate of alumina is more fusible 
than titanate of lime.—I see, however, little difficulty in using 
these ores as a quarter of the burden of a blast furnace, in those 
cases where the phosphorus is sufficiently low, particularly when 
mixed with the rich, pure and easily melting ores of the Page 
Valley and Massanutton Mountains. In addition, several of these 
ores can, I think, be used to a great extent and successfully as 
fettling for puddling furnaces.’* 

I may add that I visited the Norton furnaces, referred to above, 
when two of them were smelting, successfully, large quantities of 
ores containing high percentages of titanium, and was informed 
by the manager that they sold their entire product to the English 
government, for armor plating and other purposes requiring a 

V 

tough iron, at from $5 to $10 a ton more than any other iron made. 
Lately I have learned, from reliable authority, that several Cana¬ 
dian furnaces are now making titanic pig which is sent to England 
where it commands a much higher price than any other. It is 
simply a question of furnace construction and handling, and the 
purer and better iron obtained will pay well for these. 

The other locality where magnetic ore is known is on Fox 
Ridge, some 6 miles northeast of the other. Prof. Prime saw 

there only lumps scattered over the surface. No develop¬ 
ments had then been made, so no opinion could be formed 
as to quantity. 

From the persistency of all the Blue Ridge deposits in Vir¬ 
ginia I am of the opinion that further explorations will prove 
the existence of this valuable ore in other localities and in 
large quantities,—especially in those places where the Blue 
Ridge is topographically farther east than the line of its gen¬ 
eral direction, as in the 16 miles of its length drained by 
Hawksbill Creek, in Page, and the 9 drained by Elk Run 
andHawksbill Creek in Rockingham; for these topographical 
peculiarities suggest wider areas of what are probably “Lower 
Huronian strata, the home of the iron ore deposits of Michi¬ 
gan” (as the Commissioner of Statistics of that State says in his 
1879 report), and which, as the progress of development 
elsewhere in Virginia indicates, may yet be said of the 
same rocks here. 


Specular 


Railw 


They are only known by scattered fragments and as dissemi¬ 
nated particles in epidotie rocks. But they are well knowu 
as continuous beds, from 4 to 6 ft. thick, and even thicker, 


Rockfi 


qjd 


generally low in phosphorus. They have been extensively ex. 


posed 




’y, and at Arcadia, near 


Buchanan, at which places arrangements are under way to 
mine them on a large scale.—I see no reason why these ores 
should not exists in paying quantities northeast of the C. & O. 
as well as southwest of it The geological conditions arc 
mucli the same, and I am confident that these ores will yet be 
found in paying quantities in the 100 miles of Blue Ridge be¬ 
tween Roekfish Gap and tin/Potomac. Even geologists of 
reputation have called it “ferruginous sandstones” where it 
is far richer in iron than the noted “Cleveland [ronstone” 
of England. 
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The Iron Ons Found at the Shenandoah Iron-works, 
Fage in - Va., and tho Chemical Composition of the 

Iron made there,—by Wm, M. Bowron, F. C. S. 

Major Jed. Hotchkiss: 

Dear 8ir.- 


would bo a needless intrusion upon your space; su 


ce it to 


Lpo: 

say that no analysis, of recent date, is at variance with the 
general impressions conveyed by those above quoted and 
referred to™ 

Furnace No. 2. William M. Bowron, F. C. S. 


■In answer to yours, asking if any new develop- 

ments have h en made at Fox Mountain, since your visit,; The Mineral a id other Resources of South-western Viiain 
eighteen months since, I can report very little change. The! t he title of a paper read by C. R. Boyd, M. E., of WythevMc, 
extent of the Fox Mountain de " ’ 

iron making, does not help g 
territory requires proving. I 

)P of th< 


deposit, although favorable for ( at the late meeting of the American Institute of Mining Engineers 
ed logical research, for no new! in New York. It is a resume of a volume having the same title, 
have been carefully over the!soon to be issued, with illustrative maps and sections. 


ground from the top of the Blue Ridge to the great limestone 
of the Y alley, and find the following facts, viz: 

1. In the 
of epidote 


Mr. Boyd spoxe of the “broad and continuous” deposits of 
brown and red hematites, magnetites and semi-magnetites found in 
3 Azoic rocks of the Blue Ridge, consisting mainly > the Blue Ridge, the Great Valley and the Apalachian districts of 
, mica, and quartzite, in varying proportions, no region. The semi-magnetites, as he calls them, of Giles county 


of epidote, mica, and quartzite, in varying proportions, no l,l,s region, i tie semi-magnetites, as ne cans uiem, cut uues county 
iron has been found, near here, of any commercial importance, i containing 69.74 jjct cent, of metallic iron and no phosphorus. 

2. In the old Potsdam Sandstone there is a fissure vein ofi “ ?' he great iron ore belt, ’ that of the western slope of the Blue 
micaceous red hematite of no commercial value, for, though I ■ m Washington, Smyth, Wythe, l ulaski and Montgomery 

am informed it can be traced for 30 miles northeast from here ,' c °“ nt,es » conummg “millions of tons. I he “long vein of 

1 ’ 11 T R i l !sV‘Vf.- e ^ !!! c : . 4 . „. , , , . metallic iron and no phosphorus.” 1.le had measured “millions of 

tl, Ike next depoBils oi fiiLratification are ^ the hydromica tons j n the 15 o feet of depth of exposure of ore near the north end 

slates, in a state of greater or less decomposition. Through G f R e< j.land Mountain, in Pulaski.” On the Chestnut Flat, in 


these, at irregular intervals, run beds of Timonite, cur brown Giles, he had examined a “vast quantity” of “blood.red ore an. 

hematite, in a direction conformable to the strike of the'alysing 89.55 °f sesqui.oxide of iron with but 0.3 of phosphoric 

and 0.37 of sulphuric acid.” A large number of localities where 
lines is locally Hexed by there are large natural outcrops of iron ore were named.—The 


formation 

4. The strike of these ore-bear 

the spurs of the Blue Ridge, but they maintain, however, its fossil ores were said to form “continuous beds” in Walker’s, Gap 

•J ® 8 « — .m, mnn * nnnnfl * * * ,lJ J » in m m m <hhhh m m ."hhhh hhhh m fih mmm*. Him m m 


general directio 

5. The dip is locally variable. 

6. There are three distinct, large ‘"leads 1 ’ of ore running 

“W. 


Clinch, Round, Wolf Creek, Peery’s and Buck.horn mountains of 

Apalachia; but the best beds he had examined were in Clinch 
Mountain, near the Washington-Russell line, and in the Po6r- 
valley Ridge adjacent. “ *Thiirec veins of magnet i lies, many feet 


parallel through the formation known locally as (a) the “J**® 1 - ' veins 01 mamieutes, many tee 

Merica bed,” a bank siliceous, and not worked, but magnifi.! t * llc ^» *J e trac £d across kloyd, C.arroll and (.Irayson counties 

' ... J . ... . ' O . ♦• hi.ci U hit.ill L ! 1 UlnfAfin 


of Washington 


cent in its proportions and quality within a mile or two. (b)i on the B ue ^ l ^8 e Plateau. 

“Fox Mountain,” a “vein” in clay, the extent and qualities of ^ ie ^ eat ^ a,u ? zmc ores , c 

which are fully recorded in the various reports, from those of'.Montgomery counties were quite hilly treated of .. t 

W. B. Rogers, 40 years ago, to that made by yourself lately. ,So V! c ailc i J a, “ 1 tei c ; >11 1 f ,ritcl . !> A / llL 1,1 J,le All . lc . 

.! blende ore. dip 30“ to the northwest. *rom the Moor, or .oath- 

1 » ll /» A • 1! it ..... • If .... 1 » it ji 1 


Smyth, Wythe, Pulaski 

—At the 



.. w « 0 .1 . , , . , . , , t - XT -1 , ,east wall, up, there is found, (i) heavy blende 144 ft., (2) dolomite, 

dimenuions lor 3 milm wruiiitiy , be!^ cut oul by ^he 1J aked| with spots of zinc and lead, 36 ft., (3) a stratum, with iron sul. 

depression and resumed trorn the spurs ol .Grindstone phurets and oxides, 36 ft., (4) dolomite with large veins and elite. 

Mountain northward to the boundaries of the bhenandoah posits of blende and lead sulphuret, one 18 inches thick, 90 ft., 
Iron-works property, beyond which I have not traced it. (c) (« 5 ) iron ore, zinc and barytes'; mingled, 180 ft., and (6) towards 
The “Garrison” deposit has a good outcrop, but has not been the north, or hanging wail, dolomite, charged as the h last. The 
proved; it lies § of a mile west of the Fox Mountain line. i Ilhiill containing -these deposits is from 75 to ‘100 ft. high from the 

7 . Owing to the strictly technical nature of our operations! water level,...At the Wythe lead and zinc mines (which have been 

here, no attention hm been paid to the chemical composition worked loir lead lor 

of the ores and iron produced outside of those from folding and crushing. The ore-bearing stratum is 40 ft. thick, be¬ 


tween walls of dolomite. In the main drift, which is reached by a 

1,600 ft. tunnel, the dip is 70° towards S. 20° E. .Other deposits have 

been proven in the same hill.—At the Bertha mine a face of 

siliceous carbonate and oxide, about 180 ft. long by 20 deep, is now 

^1 exposed and the miners are still going down on it. The continuity 

- .. tl . , .... - . -iiof the deposit has been proven by shafts.—A sample of the spelter 

The analysis was as follows, using large quantities of material from the £ rtha Zinc w £ rks> the first made in Virginia, was shown 

liiiii. ..Minimi, .mnnnn. An, mnn mnraa Jin, .anfinnn. ..innnnn, tillllfi innni,nnni,(iniin II nnnnn mr mflH™ „nH»«tini fllL adllHHtin. inffliiintirmfliiii, m 'tlflUtK’HMHi, w jam, ..hip IBn. .idP^Bn, JSL mm tflnil mm J n# l JII >nilR. iRnrmnnnn, ,i(tl"iltli nntitii,. J&m l ,nilf"titi. .iiPtlm .nflP" H ll II " 11 


Fox Mountain 

For general composition of the ores I refer you to the anal¬ 
yses given in your report on this property. 

For analysis of the iron, I had pigs regularly drilled, duri 
a period of eight weeks, and the oorings thoroughly mix 


to satisfactorily determine traces of ingredients suspected 

Combined Carbon, 

Graphitic Carbon, 

Phosphorus, 

►hi 


Sulphur, 

Lime, in cinder, 
Alumina, in cinder, 
Insoluble, (silica, etc.,) 
Manganese, 

Iron, (by difference) 
Copper, 

Titanium, 

Nickel and Cobalt, 


j 


Iron 
Carbon, 

Sulphur, 

Phosphorus, 

Silica, 

Manganese and Alumina, 



0.863 

* m 

4.408 

m 

0.048 

> «ss® 

0.002 

m ■ 

0.017 

» m 

0.026 

• 

3.330 

p • 

3.809 

m 

87.500 

• 

absent. 

• 

a trace. 

a slight trace. 

sltion 

as follows 

ms» 

99.450 

mm 

.090 

% 

mm 

.002 

- 

.010 

• 

.327 

• 

traces. 


to the Institute.—The lead and zinc ores near the head of Walker’s 
Creek, in Bland, were mentioned. 

The copper beds of Floyd, Carroll and Grayson were described 
and the location of the “lodes” in which they are found pointed 
out. The iron ores and other minerals associated with these 
were described. 

The gold deposits of Brush Creek and Little River, in Floyd and 
Montgomery counties, were mentioned. 

The coal of the Lowest Measures (X), in Montgomery, Pulaski 
and Wythe were described and the statement made that beds 8 ft, 
thick had been opened in Montgomery, 22 at the Altoona mines in 
Pulaski, and 6 in Wythe, varying in pitch from 30° to 42 0 * At¬ 
tention was called to the nearness of these coals, as well as those of 
the eastern border of the Great Ohio Basin, to the vast iron beds 
that had been described. 

The paper was illustrated by a geological map and section of the 
region treated of, hung on the wall of the lecture room of Colum¬ 
bia College in which the meeting was held. The paper was favor¬ 
ably commented on by Prof. Egleston, Dr. T. Sterry Hunt, and 
Mr. Heinrich, who had made explorations in Virginia. 

We shall welcome the appearance of Mr. Boyd’s volume. 


It 

will supply a large amount of most valuable information concerning 
The iron made from these blooms was tested at the U. S.j one 0 f t he richest mineral regions in the State, one about which 
Navy-yard, Washington, for its tensile strength, and gei eral | /e ry little is known,—so little that when a U. S. Senator from Vir- 
adaptabili y to ship*B cable purposes. I was informed by the ginia recently mentioned its great Washington*Smyth salt deposit 
Hon. Wm. Milnes, jr., that the elongation before breaking' to a high official of the U. S. Land Office, that functionary called 
was 33i per cent. 1 its existence in question and insisted that the Senator, a native of 

I could, of coarse, duplicate these analyses materially, but it! that region, was certainly mistaken. 



































40 


The Virginias. 


[N umber 3. 


CONTINUBD FROM PAGE 37. i 

beds of specular and liraonite iron ores that have been opened 
at the Davidia Hines, while not far beyond are the great ore- 
tads of the Iai|;;e Mount Torrey Furnace property and the 
40-ft. thick beds of kaolin at Porcelain.—The second route 
would be by the line between the South and the Middle 
rivers, by way of Mt. Meridian, Piedmont and New Hope, 
reaching the 0. & O. at or near Fishersville, 5 miles west of 
7 aynesooro.—The third, deflecting from the last near New 
Hope, would take the shortest course to Staunton, 12 miles 
west of Waynesboro, an important railway centre in the 
middle of The Great Valley, and the county seat of the large 
and wealthy county of Augusta. 

In a few clays this portion of the route will be decided on 
and that done the work of construction will at once begin 
from the junction with the Chesapeake & Ohio and the line 
be finished from each end, the tracks and trains meeting, it is 
expected, at the Shenandoah Iron-works during the coming 
September. 

That there will be no delay in completing the road thus 
located, and at the times indicated, is evidenced by the fact 
that the Construction Company has now on hand, paid for and 
ready for use, all the iron and steel rails necessary for the main 
track and Bidings all the way from Hagerstown to the Chesa¬ 
peake & Ohio, having purchased 13,500 tons of rails, of which 
0,000 are steel. Three locomotives are now at work and six 
more are under construction by the Baldwin Locomotive 
Works of Philadel 

We can testify t 

its equipment is of the very best. Only oak ties are 

the road-bed is all being heavily ballasted with s _ 7 _ 

water stations are all supplied with steam pumps, and ample 
provision is everywhere made for the comfort of passengers 
and the accommodation of traffic. This railway is constructed 
in all respects as one should be, that, beyond any question, is 
to become one of the most important lines of traffic, especially 
mineral, and of travel in these States. 
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The Iron 


Company 
ail Iron C< 




of 

Virginia, The Luray Iron Company, The Powhatan Iron (3om- 
j>any, and The Slienandoali V alley Mining Company, h&Ve 
been chartered bv the Legislature of Virginia that has just 

fly begin operations m the Shenandoah 
Valley Railroad; a wise foresight and economy of administra¬ 
tion, thus providing that when the line is opened for traffic, 
freight shall be ready for transportation. The steady, go-a-head 
activity of the Company in charge of this great work, has 
>tten a healthy activity in all the region it traverses; old 
industries are being revived, new ones inaugurated, and dis¬ 
coveries of undeveloped resources made daily. 

Th Somections .Mad© by the Shenandoah Valley Railroad are 
so very important and remarkably far-reaching and competitive, 
considering its length, that it is worth while to repeat them.— 
At Hagerstown, its northern terminus, it connects with the West¬ 
ern Maryland, a direct line to Baltimore, with the Cumberland Val¬ 
ley Branch of the Pennsylvania Railroad, a direct line to Philadel¬ 
phia and New York, and with the Harrisburg and Potomac Branch 
of the Reading Railroad, a work in course of construction that will 
probably reach Hagerstown the present year, furnishing a com¬ 
peting route to Philadelphia, New York and other northern 
markets.—At Shenandoah Junction, its connection with the Balti¬ 
more & Ohio system gives direct communication eastward to Wash¬ 
ington, Baltimore, Philadelphia and New York, and westward to 
Pittsburg, Cincinnati and all the West and Northwest.—At Charles¬ 
town, the Valley Branch of the Baltimore & Ohio opens the way 
to the western side of the Great Valley, and at Riverton the Ma¬ 
nassas Branch of the Virginia Midland leads in the same direction, 
and also gives a direct route to Alexandria and Washington, near 
tidal river ports, and to all the South and Southwest. Its connec¬ 
tion with the Chesapeake & Ohio, at its southern terminus, furnishes 
a direct route to the South and Southwest and to the West and 
Northwest, and, perhaps, what is of more importance than through 
trade or travel, a direct and short line to the Great Ohio Coal 
Basin.—The completion of the Valley Railroad from Staunton to 
Salem, which will doubtless be accomplished within the next year 
through the co-operation of the Baltimore & Ohio, will fill the only 
gap in the Great Valley Route from New Orleans and the South¬ 
west to New York and the Northwest, and place the Shenandoah 
Valley Railroad in that direct and most desirable of all lines of 
communication. 


Titanic Iron Ojm— E. Gybbon Spilsbury, Consulting Mining 
Engineer and Metallurgist, of Philadelphia, writes us,—“On this 
question I would say that the Titaniferous iron ores of the Province 
of Quebec, Canada, are being very successfully smelted in a charcoal 
furnace designed especially for the purpose. The ores contain 
from 25 to 30 per cent, of Titanic Acid, and the resulting pig is all 
shipped to Sheffield, England, where it is in great demand for 
cutlery steel, being fully equal to any Swedish iron. It is also a 
well known fact that at Stockton-on-Tees, Titaniferous ores 
containing over 7 per cent, of Titanium arc being sue- 
cessfully worked in a 70-ft,* coke furnace, and the result¬ 
ing iron always obtains from 8 to 10 shillings a ton above 
the average market For myself I will say that we are 
now using at the Coleraine Furnaces an ore containing 5.88 per 
cent. Titanic Add and we do not find any difficulty with it.—In 

my opinion the Titaniferous ores of.Virginia could be easily treated 

in hot-blast charcoal furnaces, and the resulting pig will soon 
command high prices from the steel manufacturers, after they 
have once tried it.” 

We arc gratified to have this statement from such good authori¬ 
ty. Mr. Spilsbury is an experienced metallurgist and is connected 
with several of the leading iron-works of the country ; he is the 
Consulting Engineer of the Lynchburg, Va., Iron, Steel and 
Mining Co. There is no reason why the great beds of Titaniferous 
ores in the Archaean regions of Virginia should not be utilized 
The ores are of excellent quality, all that is wanting is skill in their 

manipulation in the blast.furnace,-.that made of proper form, with 

New River coke or Virginia charcoal used for fuel, the problem 
is solved. 


f The Waterpower jijiiI Muufltftariiig Sites at 1. lanville,Virginia, 

offered for sale in cur advertising columns, are worthy of the atten¬ 
tion of capitalists and manufacturers. The Dan is there a noble 
river, and the great water.power it furnishes has been made availa¬ 

ble by a dam and canal. Danville is a thriving manufacturing and 
commercial city, having a very large tributary country rich in min¬ 
eral and agricultural wealth. Three great railway lines centre 
there now and three others are projected and in processor construc¬ 
tion. Cotton, iron ores of various kinds, timber, and before long 

coal, cam all 1 be had albin n dan t: 1 v an cl cheap, iiialk: i 1:1 g t Hi i s a 1110s 1 : d c 

sirable point for the building of cotton factories, iron works of all 
kinds, wagon and implement factories, flouring mills, etc. The 
country drawing its supplies from this city is extensive and wealthy, 
rendering this a most important distributing centre. You that 
have money, en terprise an d skill I to i irrvest;, go and look at the sturd y, 
healthy growth and business activity of Danville, and you will be 
convinced that it is a good place for investing and manufacturing. 
The entire water-power at that point can be bought if desired. 

The Lynchburg Iron, Steel and Mining Company, the business of 

which is advertised in our columns and to which the attention of 
those needing such supplies as it makes and furnishes is called, 
has its works at Lynchburg, Virginia, and its office at 319 Walnut 
Street, Philadelphia. Its officers are, Gen. E. Bard Grubb, of 
Philadelphia, President; Gen. Thomas T. Mumford, of Lynch¬ 
burg, Vice-President; Alex. Van Renselaer, Secretary; John 
Heins, Treasurer ; and E. Gybbon Spilsbury, C. & M. E., Consult¬ 
ing Engineer, of Philadelphia. 

This Company is enlarging its rolling-mills, building puddling 
furnaces and putting its foundry and machine shops in first-class 
condition. Its mill is now running day and night, and orders are 
pouring in from all directions. It has cleaned out the old Furnace 
Mine, on the Mundy property, on James River, and struck a very 
fine vein of* Blue Specular Iron Ore; the hematite beds, on the 
same property, are opening up splendidly, with ore of a superior 
quality. These ores are now shipped to Baltimore, 

Professor William B. Rogers, the Virginia Geologist and the 

venerable father of American geology, kindly writes us,—“I thank 
you for sending me the January ana February Nos. of your new 
periodical. The Virginias, and am so interested in its object and 
so pleased with these specimens of its plan and substance that I 
wish you to send me regularly two copies, one for the Institute and 
one for myself. Authentic reports on the mineral resources and 
industries of the Virginias will draw increasing attention to their 
great fields for economic activity and your Journal bids fair to be 
an important aid in the work.” 

The Lowmoor Iron Co. has contracted with McMahon 

z Green, of Staunton, for the construction of 100 coke ovens 
at their new furnace, about loo miles from the New River 
Coal-field.—This action on the part of this strong and sagacious 
company looks like an endorsement of the views of Mr. Bemel- 
mans in regard to economy in coking, presented in this No. 


To «n Ccntinted. 
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The Silurian Formation in Central Virginia. 
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By J L. Campkkll, Washington and Lee University 


Limit*. 


What is known as the ‘Great Valley of Virginia” 
occupies a belt of country extending entirely across the State 
from the Tennessee line on the southwest to the Potomac on 
the northeast—includin 
now a portion of West 


lrginia 

throughout its whole extent 




It has mountain boundaries! 


abound here* they present many steep and naked cliffs, some¬ 
times more than two hundred feet in height above the water. 
Such natural sections present features of great interest to the 
geologist; and afford important aid in ascertaining the real 
structure and relative position of the several suh-divisions of 
this, the most remote age of paleozoic history. 

(4.) Any good map of Virginia will show that this valley is 
not single, whether viewed lengthwise or crosswise. From a 
few’ miles southwest of Winchester to a point nearly opposite 
Harrisonburg, it is divided into two subordinate valleys, bv the 


On its southeastern margin it is Massanutton Mountains—a long belt of ridges of Upper "Silu- 
seoarated from what is called “Piedmont Virginia,” by the „an and Devonian rocks that withstood the denuding agencies 


ions, Poplar-Camp and j that uncovered so many hundreds of square miles of the 
side we find a somewhat L ower Silurian limestones. Less extensive ridges also inter¬ 


ne Ridge and its southwest 
Iron mountains. On the nort 

irregular line of broken ridges bearing different names at differ-; rupt the continuity on the northwest side; and some of them, 

j • * mi ....... i * 11 -i 'it n j • « _ l _ - ... . w 




ent points. Through several of the southwest Valley counties 
it is called “Walker’s Mountain/' In Botetourt, Rockbridge ;t were a 


the House Mountain, (This is often spoken of as if 

single mountain—and so it appears to be as 


sec- 
in 


and Augusta, it is called “North Mountain,” while through ; geen f rolI1 Lexington— while, in reality, there are two 

the remainder of the distance to the Potomac it is calledi s h ort parallel ridges nearly a mile apart, cut off abrupt- 

kittle North Mountain." The length of the \ alley, from the, at both ends), across' which the accompanying sc« 

Tennessee line to the Potomac, is about three hundred and tion passes, present striking examples of mountains left i 

thirty miles. Near its southwest extremity, in Washington Elated positions bv the sweeping away of the once adjacent 

County, it is about twelve or fifteen miles wide, a*d becoming roc k y masses through the powerful denuding agencies of water 

gradually wider it extends towards the northeast. We find it a nd j (;e . That such agencies have operated in this region on 

in Rockbridge and Augusta varying in breadth from twenty to an extensive scale will lie considered more fully hereafter, 
twenty-five miles. Its total area, embracing the contiguous 

mountain slopes on each side, is not much 

6,000 square miles. 


It* Topography. 


The cross divisions of the valley are marked by the water- 
short of s heds that determine its drainage. Southwest of Wythe 

County we find the waters carried off by the Holst on into the 
With the exception of a limited belt occu- Tennessee Riven Wythe, Pulaski and part of Montgomery, 
pied by the Massanutton range in its northeast parts, and some iire drained by New River, which runs down from the Blue 
strips covered by outliers of North and Walker's mountains, Ridge Plateau, crosses towards the northwest and makes its 
this extensive zone lias for its surface one continuous out- way to the. Ohio, Thus we have “New River A alley." A 
cropping of the Lower Silurian rocks. Before examining into ^uiall portion of Montgomery and nearly all of Roanoke 
the geological features of this interesting region, it will be well County, are drained by the Roanoke River—one of the three 
to take a birdVeve view of its topography. (1.) It lies be- rivers that have cut watei 
tween two elevated mountain ranges 


the Blue Ridge on the southeasterly direction, 
southeast rising to heights ranging generally between 2,000 comes the upper “James 
and 4,000 feet above tide-level; and the North Mountain range tourt and Rockbridgt 
on the northwest, almost equally high at many points. (2.) 


gaps through the Blue Ridge in a 
y ext to this ‘‘Roanoke Valley” 
River Valiev," occupied bv Bote- 

uni. - Jlk m " 

.... ,. E.xt endi ilg from tlie water-slled < ere»ss- 

ing near the line between Rockbridge and Augusta) to the 


jj ..- um ” w ^ .. r %. " ( ^ *_ % * 

The axial line of the Bine Ridge (which consists chiefly of Potomac, we find the extensive “Shenandoah Valley." 

Archaean rocks) has bnt few gaps through which streams of ( 5 .) Elerationx.—kX Harper's 1'errv, where the Potomac 

water can pass. Not a single outlet of any considerable si/.c is ] eaves t i, e Great Vallev, the height above tide-level is onlv 

found tor the waters of the Valley through this ridge anywhere a h 0 ut two hundred and fortv feet:' hut when we reach the head 
between Harpers Ferry on the Potomac and Balcony Falls 

on the J nines- 


waters 


_ of the Shenandoah, we have arrived at a water-shed 

Hue having an average height of nearly l,SO0 feet. 


Then, in pass¬ 
ing on to the south corner of Rockbridge, we come to the 


a distance of one hundred and fifty miles, 
only other water-gaps are the one through which the Roanoke 
(afterwards the Staunton) River passes towards the southeast 
and the narrow, rugged ravines by which the waters of New a h ou t Too feet. 

River (Kanawha)aiid some of its tributaries run down from 

the Plateau formed by the bifurcation ot the Blue Ridge on rising to the margin of New River Valiev, near Christian 


pass of the James, at Balcony Falls, having an elevation of 

The Roanoke Valley lias about the safne 
average elevation as that of the James Valiev, 1,200 feet; but 


forwards its southwest extremity. But along the northwest burg, in"Montgomery County, we are ahouV2,00(1 feet high; 
side of the axial ridge, throughout the greater part of its and on the southwest margin, at Mount Airy—the summit of 

' 1 WS, «» .111. 1 " ' 1 .... ' ' 1 " ... —, the A. M. & O. Railroad—2,000 feet. Ma 


i 


rregular peaks, forming sometimes double, and often triple 




Many points oil the 
Blue Ridge are not higher than this highest part of the great 


T> 


lines nearly parallel with the main mountain, and indicating■ limestone vallev. At the Tennessee line the height is less 
by their position and structure that they were once continuous, ^] ian } 700 feet. 

ridges that have since been fractured arid cut into deep gorges. Here’, then, we have a plateau, rather than a vallev, with an 
through which small streams of water now run down into the ave rage elevation above the sea of about 1,200 or i.300 feet, 
limestone valley below. These broken ridges consist of Pri- This is muc i, above the average elevation of the Mississippi 
mordial rocks. Ike mountains on the northwest are far less Valley. It is in reality a part of the great belt of uplift that 
regular and continuous than the main Blue Ridge, and are constitutes the Apalachian Range, but erosive agencies have 

traversed by numerous water.gaps. Here the 1.Ipper Silurian stripped it of the greater part of its mountain.making masses. 

(MedinajSandstones constitute the material of which most of|The.Blue ltidge, which now forms its southeast border, 

the ridges are constructed, and the heavy beds are frequently | once t he shore-line of the great primal ocean that covered the 

^ -.- VaHev (including “Apalacliia”) during the re- 


geological history. 


arched or folded, and cut through by ravines of considerable!Mississippi " 
extent and grandeur, like that through which New River! mote c f 

makes ih* way towards the Ohio, or the beauti1fi.il arch at ■ At present the streams of water in the Vallev tend towards 

Clifton I orge, or the grand “Goshen Pass" between the, the southeast margin all the way from the Potomac* to Salem, 

*.'hesai>eake and (.)hio Railroad and Lexington. j n Roanoke County. Tills is most strikingly the case in the 

(*•) Tho ? e w ?° have not vi 5 ited this section of the State basins drained by the Roanoke and the Jaines Rivers, thus in- 

wot imagine that the alley” is one vast continuous dicating less elevation on that side than on the other. I tliink 
plain like some of the western prairies. It is a land of “hill and 

dale, of water-brooks and fountains of water.” 


we shall learn hereafter that this is most probably the result of 
Its lim tone< Ufference in the amount of denudation on the two sidles. 


and cherty ridges are frequently of such dimensions that in 1 This brief summary of the most conspicuous physical 
many parts of the world they would be called “mountains ;”; featur e8 of the Great Valley and its aunoandingB is deemed 

and where -they are by the bold and xapid streams that 9U fli c ient to give the reader a tolerably distinct, though very 

the American Journal of Science and Arts, VoL XVIII, 187^-(S! ne] 1 ^ ew of J he r € ^ nt »wrfacefonmd by the outcroppi^ 
Revised for Thu Tiroksttas by Prof, Cnmpbeit. ! of the most ex ten si re exposure of Lower Silurian rocks h« 
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Section of Silurian formations, Rockbridge County, Virginia;—Crossing the Great Valley. 
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Description Of the Section. —1. The leading divisions of strata are denoted by the numbers 1, 2, 3, 4; V, VI, VII, VIII, correspond¬ 
ing with the Pennsylvania series (Rogers). 2. Sub-divisions are indicated by letters attached to the numbers, as /a, ib , 2a, etc. 
0 . - - ... ...... - - . \ . , 

), (o ; 

-coarsely 

when more or less conglomerate : beds of shale have closely ruled lines ; limestone strata are blocked, some having longitudinal and 
some cross rulings, to distinguish epochs. 5. The ieldspathic rocks east of Blue Ridge have double longitudinal lines, 
tide level are indicated on the right of the lower division of the section. 


mg witn tne rennsyivania series < ivogeis/. z. ouu-uivisiuns arc muicaieu uy leuers auacneu 10 me numoers, as /a, 1 

3. On the right-hand end above (the proper place to begin the examination), the Archaean rocks are marked, “Arch, (a), 
while an eruptive mass prottuding near the crest of the Blue Ridge is marked, E. 4. The beds of sandstone are dotted. 

m % 1 . 1 1 /* 1 1 t 1 _ _ 1 I I 1 ‘ 1 • - II f I % • . , 


6. Heights above 


Virginia. There are other less extensive exposures of the 
same rocks forming subordinate limestone valleys, but they 
must be left out of our present discussion. 

Geology. —My purpose is to give in the first place a section 
extending from the Blue Ridge to the North Mountain, 
embracing some of the Arclnean rocks at one extremity, and 
of the Devonian at the other. The discussion of this, with its 
divisions and sub-divisions, and some leading peculiarities of 
each, will, 1 think, illustrate the geology of this middle part 
of the State in a manner, and to an extent, not hitherto at¬ 
tempted by any one. 

I am indebted to the partial survey of Virginia, made under 
the’direction of the venerable and distinguished geologist, Pro¬ 
fessor W. B. Rogers, for guidance and aid in my own investi- 


with many of the sub-divisions given by Professor Dana in his 
Manual of Geology (ed. 1875). 

There is no natural section or gap through the metamorphic 
and eruptive rocks at this point on the Blue Ridge, but the 
outcrop is quite distinct, except that of a mass of syenite (E) 
protruded among the stratified rocks. The crest of tlie ridge 
is marked by a heavy bed of syenitic gneiss (or stratified sye¬ 
nite), (ft) which might readily be taken for an igneous rock"— 
so greatly has it been metamorphosed. This, with the thinner 
beds of like composition, and the interstratified slates (c) all 
dip steeply to the S. E.—or rather S. S. E. Beneath the mass 
of syenite we find first gneissoid rocks with considerable quan¬ 
tities of epidote; and under these, slates and sandstones, all 
dipping conformably with those above. These are a of the 
metamorphic group on the section. 


gations and for many ot the faet& contained in this communi- Against the upturned edges of these metamorphic strata we 
cation. The line ot section here given has been carefully , filld «J,, 0 1?we * t ,J f tlie Primordial beds, resting unconfonnably, 

and dipping in the opposite direction. Here begins No. I of 


explored and reexplored throughout its whole extent, several 
times. It crosses a portion of the Valley not heretofore repre - 1 
sented in section, so far as 1 know; and while it may be 
regarded, to a certain extent, as typical of this region of the 
State for some miles 011 each side of its line, it presents some j 
peculiarities worthy of special notice. These will be discussed 
m future. For the present a general description must suffice. 

The southeast extremity is on the slope of the Blue Ridge 
beyond Robinson's Gap, and extends one mile past the line [ 
between Rockbridge and Amherst counties; while the north-1 
west reaches about a mile beyond the crest of tlie North 1 
Mountain to the valley of the Rockbridge Alum Springs,' 
where it cuts the Devonian shales from which the waters of 
those springs flow. A subordinate ridge of Medina sand- 1 
stones, however, rises in the valley between the end of the 
section and the Springs. , 

The first general division includes the metamorphic and 
eruptive rocks of the main Blue Ridge. The other general 
divisions are those adopted by Professor Rogers in his survey 
of the State (1836-41). Only Nos. I to VIII are included. 
The sub-divisions into which each of these is here divided are 
my own, and may be regarded as representative (with local 
modifications), not only of the limestones of the Great Valley,; 
but also of the shales and sandstones of the bordering moun-; 
tains and outlying ridges on both sides. They are marked, a, 
ft, c, etc., in ascending order, and will lie found to correspond 


Professor Ffogers's divisions. It might be subdivided into 
very many alternations of sandstones and shales, but I have 
preferred to limit the number to seven, that are quite constant 
in their general features for many miles along the N. }\ r . face 
of the range. At the grand natural section at Balcony Falls, 
where the James River passes through the mountain, about 
fifteen miles S. AV r . of my line, there is a very interesting 
posure of all the divisions here given—similar in relative 
position, similar in lithological and fossil characters, and 
having the same general din. 

No. I—The group, No. I, a , as a general rule, has a layer of 
feldspathic and siliceous conglomerate near the bottom, then 
dark shales alternating with sandstones more or less eonglom- 
eritic. The shales, however, predominate. Next comes a bed 
(ft) of very hard sandstone—quartzite; the upper and lower 
layers of which are more brittle than the main mass lying 
between them. This is succeeded by a much thicker mass of 
brown, purple and yellow shales (e), with thin beds of brittle 
sandstones. This mass is extensively disintegrated at the 
James River pass on both sides, where its thickness is about 
550 feet, including a considerable bed of sandstone which at 
that point seems to separate it into two somewhat distinct- 
divisions. But at Robinson’s Gap, and other places, this bed 
of interstratified sandstone either disappears or becomes very 
thin. The bed (d) is very constant, very hard, and has a 
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jointed structure so deeply marked and so extensive, that the 
cleavage planes thus developed have sometimes been mistaken 
for planes of stratification dipping S. E. The division (e) 'Con¬ 
sists of shales of much lighter color than those found lower in 
the series. Some of the bedB are decidedly kaolin in charac¬ 
ter, with numerous scales of mica disseminated through them. 
Up to this point we find only very faint indications of fossil 
remains of either plant or animal. A few scolithus borings 
(in A and d) are found, but they are rare, in comparison with 
what are found in ( f ). This (f) is the “typical sandstone” 
of the range, and constitutes the frame-work of what was once 

crossed by numerous gorges, 
ay short ridges and irresrular 

knobs and peaks. It is a hard sandstone of white and _ 

gray color, and jointed structure ; and along this and other 
parts of its range it “exhibits vague, fucoidal and zo-ophytic 
impressions on the surface of bedding, together with innumer¬ 
able markings at right angles to the stratification, penetrating 
in straight lines to reat depths in the rock, and from their 
frequency and parallelism determining its cleavage in nearly 
parallel planes. These markings are of a flattened [many of 
them] cylindrical foi^n, from 1 -Sth to l- 10 th of an inch broad, 
giving the surface of the fractured rock a ribbed appearance, 
and resembling perforations made in sand which have been 
subsequently filled up, without destroying the original im¬ 
pression.” Such is Professor W. B. Rogers’s description of 
the characters given to this heavy bed of rock by the Scolithus 
Unearl *. These fossils are so numerous that I recently counted 
at Balcony Falls about 150 of their extremities projecting on 
one square foot of surface. This may very properly be called 
the “Scolithus bed” of this Primordial formation. The thinner 
beds at the top and bottom disintegrate rapidly. Between 
this and the first limestone of the valley' is a thick mass of 

rated and covered 

with the debris of sandstone from the adjacent ridges just 
described. This is (g) on the section. It sometimes rises to a 
considerable height on the slope of the “scolitlius bed,” es¬ 
pecially where the dip is low; and in a few cases, as at Irish 
Creek, I have found it reaching the crest of the ridge. It is 
one of the richest repositories of iron ore in.Virginia—especial¬ 

ly brown hematite—and lias valuable beds of manganese, one 

iim illh .tim 'inn mum illlllp •mm- limn .mu. " Hh " 


of which, near Waynesboro’, in Augusta county, is at present 

extensively worked. The ores of the Shenandoah Iron W .orks 

of Page county are obtained from this bed of shale. Although 
it abounds in iron ores, yet it has the peculiar feature of con¬ 
taining a layer of clay so white as to be called “chalk” by the 
people of the region. 

'I his brings us to the border of the limestones of the valley, 
and the plane of division between No. 1 and No. II. Thus 
we have passed over the Primordial Period. If it has here 
representatives of both the Acadian and Potsdam epochs 
(which 1 doubt) the lowest shales and sandstones must repre¬ 
sent the former, and the upper shales and sandstones the latter. 
For the present, at least, I shall regard the whole as belong¬ 
ing to the Potsdam. The total thickness varies considerably 
as we ascend the ridges. This is especially conspicuous in the 
beds of shale, and causes such a decided variation in the dip of 
the sandstones as to make them present the appearance in 
many places of segments of broken arches; the dip varying as 
it does here and at Balcony Falls from 05 ° at the base to 80 ° 
near the upper margin, or outcrop of the beds. This pecu¬ 
liarity lias been caused either by an original thinning out of 
the beds towards their margin before they were upheaved, or 
by a squeezing out of a portion of their material by the re¬ 
sistance and pressure of the more unyielding beds of sandstone 
above and below, at the period of upheaval. 

The thrmt , which was doubtless from the Blue Ridge 
towards the Talley, seems to have been more powerful near 
the base than it was near the summit. Hence the steeper di 
below, which has become reversed in the limestones for severa 
miles from the foot of the mountain. 

No. II.—The first natural sub.division (a) of the Valley 

limestones may with propriety be called the “Hydraulic For¬ 
mation,” inasmuch as it abounds in hydraulic limestones 
throughout its whole length, It includes, however, several 
layers of very siliceous and argillaceous limestones separated 
from one another by beds of brown, bluish and purple shales, 
and some soft sandstones. The best bed of hydraulic stone is 


near the bottom of this division, and where it has l>een quarried 
for many years, near Balcony Falls, is only about twelve to 
fifteen fees! thick, and dips steeply to the N. W. Where our 
section crosses the strata of a they are nearly vertical. From 
this point to the Brushy Hills beyond Lexington, the strata 
(with one or two local and very limited exceptions), all dip 
towards the Blue Ridge; and, upon a superficial view of the 
ease, might be supposed to extend beneath it. But examina¬ 
tions of the relative position of the sandstones and limestones 
at cither points in the Valley, together with lithological and 
fossil peculiarities that prove the more recent origin of the 
limestones, lead to the conclusion that they are geologically 
al>ove the sandstones and shales already described. The 
several repetitions of the sub-divisions of No. II, between the 
Poplar Hills and North River can be accounted for only upon 
the hypothesis of plications in the strata caused by pressure on 
the one side and resistance on the other. We conclude, there¬ 
fore, that the hydraulic beds (a), as originally deposited on the 
ancient sea-bottom, underlie those', of A, while these again were 
overlaid by the beds of c. Only occasional fucoid plants, and 
brachiopod mollusks have been seen in a. It seems to be the 
equivalent of the Calciferous Epocli of New York (3 a , Dana). 

No. II A, embraces a series of heavy beds of dark blue lime¬ 
stones, with some dark brown and yellow shales intervening. 
A large proportion of the limestone is magnesian (dolomitic), 
and some beds hydraulic. The oxide of iron abounding in 
this formation, gives a dark brown color to the soils produced 
by its disintegration. These are among the best and most 
durable soils of the Valley. The next and upper division (No. 
II c), is characterized lithologically, (1) by having the greater 
part composed of light blue and bluish-drab colored limestones, 
with yellow shales interstratified, especially among the lower 
beds: (2) by one and sometimes two beds of coarse, brown, 
friable sandstone between layers of light-colored limestones, 
and (3) by n remarkable bed of ekert near its upper limit. 
This hard, flinty, durable roek lias bo far resisted the force of 
disintegrating agencies, as to be left as a covering on the faces 
of many of the limestone hills throughout a large extent of the 
Great Valley. This chert Imi varies in thickness from one to 
ten feet within the range of a few miles; but it and the brown 
sandstone lower down serve as well defined land-marks for this 
whole formation. The brown sandstone has preserved imper¬ 
fect impressions of several species of brachiopod shells, while 
in the chert bed are found in some localities large numbers of 
silicified shells of gasteropod and eephalopod mollusks. This 
division (c) by disintegration yields light clay and sandy or 
pebbly soils, according to the varying characters of the out¬ 
cropping strata These soils are only moderately productive— 
some of them very poor. Local deposits of limonite ore in 
this formation have been mined in past years to supply some 
of the iron furnaces in Augusta county. 

The lithological and paleontological characters of this group 
of rocks, as well as its position seem to identity it with the 
Chazv Epoch (3 c, Dana). 

The dotted lines on the section give an ideal representation 
of the foldings and inversions to which these roexs were sub¬ 
jected when turned up from their original bedding. There 
was not, of course, the regularity and symmetry in the fold¬ 
ings that these lines indicate, for there are along the lino many 
evidences of local warpings, fractures, dislocations, etc., that 
could not appear on such a section. Several trap-dykes art* 
found protruded through the rocks of No. II, in Augusta ami 
Rockingham counties, but none, so far as I know, in Rock¬ 
bridge. The Natural Bridge, from which this county takes its 
name, is in A—being a portion of one of its upper strata span¬ 
ning a caflon or gorge, cut through its lower beds to a depth of 
more than 200 feet.—I incline to the belief that this gorge was 
originally a crevice in the strata, and subsequently enlarged by 
erosion—not the result of erosion alone; the arch having es¬ 


caped fracture when the crevice was produced 
No. III.—In some respects this group 



: ocks differs 


S ftO 


widely here from its condition in Augusta and Rockingham 
counties, where Professor AV. B. Rogers adopted it as typical 
in his earlier Reports, that I feel confident that lie then re¬ 
garded some of the heavy, but quite irregular beds of limestone 
in the Lexington basin as a part of No. II, but I am equally 
confident that he would, upon a more detailed examination, 
class them as Trenton l imestones—base of ITT. 
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The lower bed (#/) of this group is peculiar, as far as I have; 
yet observed, to Rockbridge and adjacent portions of Bote¬ 
tourt and Augusta counties. It has all the appearance of an 
old coral reef very much disintegrated, stratified, and subse¬ 
quently solidified by the infiltration of carbonate of lime which 
has given the mas^ a crystalline texture, and converted it into 
a gray limestone, verv compact and admirably adapted for 
building purpose-. The bed has well defined horizons la>th 
below, where it is separated from the chert of No. II t\ by one 
or two.thin layers of light blue limestone; and above, where it 1 
\> covered with a layer that is shalv in some places and in 
others very hard, and full of white veins of caleite and dolo¬ 
mite. The upper and lower portions of this coralline bed arei 
quite full of shells as well as fragments of coral: the middle 1 
portion is more purely coralline, more compact, and better, 
adapted to the architectural purposes to which it is extensively 
applied ; and to the manufacture of lime. The most easterly 
outcrop in this neighborhood is on Hoffman’s Run, about one 
mile S.K. of the town, where the total thickness is about sixtv 
(fiO) feet. It seems to run out somewhere beneath the syncli¬ 
nal fold that forms the Poplar Hills, but appears again on 
1 JnffaloCreek,six miles to the S.W. Northwest of Lexington the 
outcrop of this bed is finely displayed along some parrs of the 
ba.-e of Brushy Hills, and especially on tnc North River, a 
mile above the town bridge, where it forms a nearly vertical 
iitf, exposing its entire thickness, which at thi> point is about 
150 feet,. ThB thickness is preserved in the synclinal between 
Brushy HilB and House Mountain, and also at other 
points where it appears below (A) the thicker mass of Tren¬ 
ton Limestone. 

J 

No. Ill, A, crops out exton>ivoly on both side- nf Poplar' 
Hills forms the whole of the synclinal over which Lexington | 
-"ands, (This synclinal is really double —having a line of uplift 
running through it, hut the scale of the section would not 
admit its insertion. There are also some local irregularities; 
here.) and is the foundation rock of the House "Mountains," 
around the base of which it may he seen cropping out on all 
-ides. The general position here is horizontal, or nearly so,' 
with some local curves. Northwest of Kerr's Creek vallev it 
lisappears beneath the North Mountain. 

The general structure of h flitters verv widely from all tin* 

\ 1 ^ ^ fc a 

lower limestones—the beds here, except some of the lowest, 

being thin layers of argil lactams limestones, with in terst ratified ■ 

shales. Near the lnise of A, especially along its S.K. portion, 

underlying the Poplar Hills,’we find a bed'of very compact 

blue limestone irregularly bedded ami verv full of infiltrated 

1 •, H • 

veins; but, as we ascend, the rocks become more and more 
argillaceous, with the beds of shale becoming more numerous; 

<r u, I _ niiiiiiiii CT 1 

ami finally, as may be seen on House Mountain, after pussing 

# / % ( ? 1 t ( % 

upward through a thickness of about 050 feet, the shale be* 
(Mines predominant, but still contains some thin beds of 
1 Milestone remarkable for the profusion of fossil shells, crinoids 
and coral found in them. There is no well defined horizon 
here, between what is represented on the section as A and c, 
hut the former seems in general characters to he the equiva-. 
lent of the Trenton limestone, and the latter of the Cincinnati 
(Hudson) shales. It is about 750 feet thick. 

Jiemark .—I have not seen any outcrop of the division, <t y of 
No. Ill in Augusta county northeast of Staunton, nor have 1 
rtoen it at all in .Rockingham. If its equivalent appears ill that; 
part of the V alley, it is under quite different lithological and; 
fossil peculiarities. I might say almost as much in regard to- 
h; for limestone beds form a very inconspicuous part of III,| 
from Staunton (or rather a point S.E. of that place) to a point j 
i:i Rockingham county, where it passes under IV in the Mh*- 1 


s 


Our general description has now extended to the horizon 
between the Lower and Upper Silurian. 

No. IV, the equivalent of the Medina group, is composed of 
very durable sandstones that are the chief mountain-making 
rocks along the northwest margin of the Valley, and through¬ 
out a belt of twenty or twenty-five miles wide, parallel with it. 
It may he-represented under three sub-divisions. The lower 
one of which (ft), is a very hard, light gray, sometimes white, 
sandstone, distinctly conglomerate in many places, and so 
durable as to present long lines of precipices where the strata 
crop out on the faces of the mountains. The middle member 
(A) of this group is a dark brownish purple sandstone with beds 
of interstratified shales of the same color. Shells in the sand¬ 
stones, and fueoids in the shales, are conspicuous features of 
this division. A third member (c) is much fighter in color 
than A, but darker than a . Some of the harder layers have a 
pinkish line, while the softer and more brittle especially near 
the top, where they border on No. V, are brown and yellowish 
brown in color. While this group, as it appears on the two 
ridges of House Mountain, rests upon a nearly horizontal base, 
in the North Mountain its position is changed to that of a 
steep northwest dip. 

The general pressure that acted from the Blue Ridge side of 

the Valiev towards the northwest seems to have lifted the 

« 

House Mountain ridges somewhat above what was the original 
level of the surrounding region, and, at the same time, to have 
broken oft' and pushed hack the edges that now form the crest 
of North Mountain. But while the section represents the gen¬ 
eral result, it will be found on examination, that there are a 
number of local and limited irregularities in the form of con- 
tortious and fracture's that could not he exhibited on a scale 
representing so much space within so short a limit. So, also, 
it has here, apparently, a greater degree of symmetry on the 
surface, than the denuding forces to which it has been sub¬ 
jected, have given it. But in this regard, also, the irregulari¬ 
ties are too numerous and limited to find a place on the section. 

The strata of this group all thin oft* as they extend farther 
towards the interior basin of the coal regions. Thev also varv 
much in thickness where they crop out along the margin of the 
Valley. What now caps House Mountain is about three hun¬ 
dred and sixtv feet thick, while, at the highest point, it may 
have lost one hundred feet or more of its original height. On 
the Warm Springs Mountain, in Bath County, twenty miles 
further towards the great Apalachian coal basin, the thickness 
is very perceptibly less. At Panther Gap, two or three miles 
west of Goshen, where the Chesapeake and Ohio Railway 
►asses through Mill Mountain, a very complete section of No. 
V is displayed as a folded and inverted anticlinal—inverted 
towards the northwest so that the higher strata of V, VI and 
VII, seem to underlie IV. 


Valuable iron ores, some of them highly fossiliferou 


s. 


!•{ 


anutton range of mountains 


4fc Fault. 


’—This seems to be the proper place for directing 
attention to the “Fault,” the line of which passes in front (S.E.) 
of the House Mountain. It is easily trace for several miles 
both ways from our line of section. The lower and older 
rocks of No. II are found (in their own normal order) overly¬ 
ing the newer of No. Ill A, which dip beneath them. At a 
number of points between Kerr’s Creek and Collier’s Creek, 
t wo considerable streams that ruu out from the North Moun-, 
tain at the opposite extremities of the House Mountain ridges 
this dipping of the newer under the older rocks may be seen 
along a line of verv eonaiderable regularity. 


No. V is in most places, in this part of the Apalaehians, a 
bed of shales and brittle, shalv sandstones. In the upper part 
the shales predominate and have some thin bands of limestone. 

abound 

in this formation. The development of this group is not 
extensive where our line of section cuts it. This seems to be 
the only representative we have here of the Clinton and 
Niagara epochs ( 5 A, and 5 c, Dana). 

No. VI is not actually visible where the section passes,*but 
its outcrops on l>oth sides of the same valley, at points not 
verv remote, seem to justify the hypothesis that it actually 
exists at this point though concealed from view by the debris 
of sandstone and clay from the adjacent mountain. In this 
art of the Apalachian range it consists almost entirely of 
imestones that are remarkable for the profusion of fossil coral, 
shells and encrinites found in them. The stone is pure enough 
in some of its beds to make good lime, and firm enough to 
make good building material for houses, railroad masonry, 
etc*. In the prolongation of the same mountain vallev, m 
which our section terminates, this formation is largely level- 
oped along the line of the Cliesapeake and Ohio Railway, be¬ 
tween Goshen and Buffalo Gap. At Craigsville, nine miles 
northeast of Goshen, it affords an extensive quarry of beautiful 
encrinal marble. It is the Helderberg Limestone. ( 7 , Dana.) 

No. VII is a singular bed of brownish and greenish-gray 
sandstone of coarse texture, easily broken, and in many placea 
disintegrates readily under the weather. In other localities it 
is more durable, forms rather low fiat arches, and when mi 
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dv streams presents precipitous exposures 
lenosits of iron ore at many points in 


. It has from a good coking coal, under great pressure, as at Schoen- 
Yirginia. field, in Saxony, where a bed of coal has been, in places, pcne- 
o—trated by porphyry so that both bituminous coal and anthracite 

are found in the same bed. 

Hence, the nearer a coke comes to anthracite in its physical 
properties, tlip better it is adapted to the wants of metallurgy. 
1 say, in its physical properties, for the coke manufacturer, 


through b 
valuable 

Great numbers of fossil brachiopods, especially Spvrifei 
arenosus and Rensttelceria ocmdei *, are found in it everywhere. 

This is a remarkably well defined formation, readily distin- 
u shed by its lithological peculiarities and its fossils remains, 

t is cut by the Chesapeake and Ohio Railway at several places 1 say, in its pnysieai prope 
between Buffalo Gap and Goshen. On the turnpike leading by separating the pyrites, shales, stones, and sometimes gyp- 
from Millboro to the Warm Springs, about three miles from gum from the coal, by washing, often succeeds in producing a 
the station at which the stage coaches leave the railroad, this coke purer than the natural anthracite of that coal would lin¬ 
formation may be seen as an anticlinal arch, spanning the In exceptional eases, wdiere beds of coal, without partings and 
lower limestone of VI, in which the famous “Blowing Cave” 


relatively free from iron pyrites, arc mined under a solid roof 
Here the Calf-pasture River has cut ] and without blasting, it may make little difference wdiether 

“ the coal is washed or not; but no one that has been impressed 
by the large banks of refuse separated from the coal by wash- 


of Bath County is situated 
through a ridge and given a natural section along the base of 
which the stage-road passes, and wdiere the Oriskany and He 


derberg formations are well exposed, and, together with the ing, around Pittsburg or elsewhere, can but believe that, in 
Blowing Cave, present points of considerable scientific interest, most cases, washing the coal srreatlv improves the coke. The 
Here, also, the meeting of the Oriskany, the upper member ot 
the Silurian, with the Marcellus {{) shales, at the base ol 
the Devonian, may be distinctly observed on both 
of the ridge. 


Manual, p. 142 


,r 

tf 

Ml 


Period* 




Roger*’ 


Virginia Valley Sub- 

tin i'-iiiMii!'. 


1 Jriskair 


;T l ower llcUicrbcrg. 
* Saiina. 


mi mm 


IIU * 

*•* f 

I 


ij. »M 

Js 'll,, * * 

IL „ >i lajjaini 

|: 

D 


-lb 

{ 

t 


8 Oriskany. 

7 Lower II clilcrlicfg 
«< Haltna. 

Niagara. 

5 h Ciiiiion 

yi Medina. 


No VII. 
No \ I. 

No V 


No IV 


1 Spirifer Sandstone. 

Lnrrimi) Limestone. 

| r I’aleareons Shales 
u Keniferous Shaks. 

( • a Shaly Sancl.stom * 

4 •: l*pper Sand-rock 

ft Purple Shaks and Sandstone 
o Conglomerate 


Trenion 


j 4 p Hudson River. 
1 4 h Ctica 
4/1 Trenton. 


is: 

« 

IS- 


1 


;/) 

Snu 

11 


§ | Primordial or 
> Cambrian. 


I 

i.V'M- . 

' jjft Quebec. 

( yi’l aid fc rim* 

f ?b Potsdam 
1 
» 

I 5 » Ac»Uutii 


1 

1 

I 


No Ml 


I 

I 

s 

m 

# 

f 


c ■ Houm: Ml. Shales 

b 1 x.\ ing ton Limestone*.* 
#» toralltnc Limestones, 
e’t herty Limestone* 

101 1 11 * DO 11 •« ,h . 1 * _ - 


w 

J 


So II. -f j h I Dolouiitic Limestones. 

( j n ! Hydraulic Limestones, 
f * » > I ron-bearing Shale* 

, / Scolithti* H.md*tones. 

’ e ' Kaoli n Shale*. 

>! Middl* Siimkioiw> 

*• Middle Shale* 
h T-owcr Saud>tom‘s 
•t Lower Shaks. 


No I. 


most cases, washing the coal greatly improves the coke 

experiment may be made, in each case, with a common sieve in 

a tub of w T ater. Tills cleaning of the coal is especially important 

sides) when a distant market is contended for, as a small per cent, of 

ashes becomes important by transportation. Not only has 

The following table exhibits a comparison of the suli-divis- freight to be paid on ashes as well as on fuel, but at the end 

ions in this portion of the Virginia Valley, with the periods of the journey, they absorb heat from the fuel during the 

and epochs in Professor Dana’s Manual: process of smelting. 

...... Although the term washing has been adopted for the purify- 

Sdunan rock of the Great Valley of I try tout irdh their j U g process, it is merely a classification of, bodies of nearly the 

. dieusttmtf, compared icith equiealeid epoch# of 1 . htnas saine 6 i ze , in the order of specific gravity, by means of water. 

The process, already old, is used extensively for the separation 
of metallic ores which cannot he separated in mining, although 
the difference of specific gravity between these ores is often 
very small. Between coal and its impurities, however, that 
difference is so great, (nearly as one-half ), that the separation 
is rapid and complete, and more inequality in the size of the 
pieces may be allowed. The “nut” coal, however, cannot be 
washed with the slack. Therefore, wdiere the “nut” is used 
for coking, the best practice uses a pair of rollers for crushing 
it. A better coke, more homogenous and compact, is obtained 
from fine coal than from mixed sizes, and the dampness which 
remains in the coal after washing eliminates some of the sul¬ 
phur, although it cannot be said to insure a long life to the 
ovens which it cools abruptly. 

When a good stream is at hand, the simplest washing pro¬ 
cess consists in mixing the coal 111 the stream, confined for that 
purpose in a flume inclined from 10° to 12 °. The heaviest, parti¬ 
cles, or impurities, settle first and are collected in a fishing box; 
the coal is carried farther, to the foot of a dam. This process 
requires about 3£ cubic yards of water per ton of impure coal. 
A flume washes only 10 to 12 tons in ten hours, the separation 
is not complete and the loss of fine coal carried over the dam 
varies from three to seven per cent. It requires too much labor. 

The concentric funnels are also a very simple washer; they 
effect a perfect separation but require adjustment and their in¬ 
dividual capacity is limited to from 20 to 25 tons in ten hours. 
They require from 30 to 40 gallons of water per bushel of coal, 
according to the head. They are certainly the best washer 
where abundant and reliable water power can be had, as they 
apply it without any machinery and the whole work is auto¬ 
matic. If not overcrowded, the loss in pure coal does not 
exceed one per cent. 

The most popular washers, those that use the least water, are 
the jigs. They are made of all sizes, to be w orked by hand or by 
machinery, to wash successive loads or continuously; they con¬ 
sume, of water, from 25 per cent, of the weight of the coal up 
to 30 gallons per bushel of coal, according to the facilities 
afforded by the location of the works. Several dispositions of 
the jigs have been patented in the United States; but only 
new details can be validly patented, as a complete description 
of the working Berard coal washer with the results obtained, 
were published in the Annales des Mines 5th series, T. IX, p. 
147, about 1858. These washe rs and others contemporaneous (see 
Lesoi nne’s Elements of Metallurgy, Liege, 1860,) embody nearly 
all the improvements which have been separately patented 
since. The Berard washer cleaned 100 tons of coal in 10 

gal- 
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The Manufacture of Coke 


[Written eximiattly fur THE VIEOLMA8 by L. Bemelmaius, M. El, of the lioynl School of 

Mines, Belgium, of Charleston, West Virginia.] 


regular 


A good coke contains but a small percentage of ashes and 
but little sulphur. It is ringing, in large pieces, as an indica¬ 
tion of compactness, homogeneity and freedom from flaws, 
which, if too numerous, indicate a tendency to breakage in 
handling. It is hard to crush, and able to support the burden 
in the blast furnace. This quality supposes small, 
vacuoles and a good agglomeration. _ It is silvery and free 
from rusty spots, not only on the fresh fracture hut on the 
surface of the pieces, an indication that it is newly made and 
has not been drenched with water. Rusty spots, even in the 
old coke, always indicate pyrites, hence sulphur. The specific 
gravity is a good test of value only when the percentage of 
ashes is known, and when the coke is fresh from the oven and 
has not been watered. Fresh coke soon absorbs from the air 
from 3 to 5 per cent, of dampness, but if it is drenched or ex¬ 
posed to the rain, it takes from fifteen to twenty per _ cent 
water and loses much of its calorific power. The tendency of 
moisture is to cool the zone of elaboration in the blast furnace, 
and that is why metallurgists often prefer to buy coal and 
make their own coke near the furnace, where it can be used im- 



iately, although they pay transporation on about 30 per cent, 
olatile mutter, whicn is of no use to them. Accordingly the 

, m m „ m » -l _ JL If 


mediate! 

of vola . . 

type of the best coke is a pure anthracite, that does not exfoli¬ 
ate in the fire. Indeed, anthracite is often only a coke made 


I 


hours with 4 h„ p., exclusive of raising the water (5 to 
Ions per bushel) to the floor of the washer. Any carpenter 
who can build a barge and work from drawings can build an 
excellent coal washer to elaborate 100 tons of coal in 10 hours, 
at a cost not exceeding $150 exclusive of power, which 
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;f* ’-jtcn from another engine or be the same as that us© make it tolerable in summer. I know that on New Riv 

lor the pum]). ... TIT1 , , ant ^ 801X16 few other places, it is customary to introduce 

sut returning to the manufacture at coke. When a b iy stream of water right into the ovens. If the consumers - 
of bituminous coal is submitted to heat with limited contact 

air, it evolves gases and steam (this steam if condensed 

ammonia water), the steam soon ceases to be visible and the but the manufacturer who shall first dispense with the practice 
gas becomes yellow and T - ^ ” - - - - r 

and to the end of the operation tne gases are 



ue ena oi tne ope: 
produce, with the 


intense 


uuvi uuiihcu wen ropaiu wnen ms cokc becomes Known, 
No wonder the iron-workers prefer to transport to their 
wor k® 20 to 30 per cent of volatile matter with the coal and 

a 1_. .. H . i •! * - • * n . * 


heat, one qual to the melting of iron in a puddling furnace, then expel this volatile matter into the atmosp] 

..Lilie heat continuing to increase, the coal softens and agjjlom- porting nearly the same amount of water which 
erates in the bitumen it evolves, and the gas, which continues to evaporate, besides reducing the calorific power of the gas 


to form, remaining 

thickens and decomposes, swells the mass 
time the bitumen is dried 
less cellular and more or less brittle, 



confined as the bitumen from 1 

the water, 
forced 



blast furnace. Coke need not be extinguished by 
Good coke can only burn in a large mass 


This process, however, does not take 
whole body of the coal, but begi 


soo: 





yard 
these obiec 



into coke, while the cpal below it is only swelling with the gas! the 
confined in it. Hence the rents whicli are always normal to 
the heated surface of the coal, or rather, to the surface of the 

’ll H • si • « a # ii m ■"'it - m 

swelling core. 



that 


cj </ x . 

of nature in the formation of mountains. 

The gad escaping from the core, by the rents and through 
the porous coke already made and strongly heated, decomnoses 

partially with the formation of silvery graphite, similar __ 

produced under the same circumstances m the retorts of gas 
works. It is obvious that the coal of that core, confined as it 
is by the weight and rigidity of the coke already made, and 
also, losing its gas more slowly, under slowly increasing heat, 
swells le38, remains more compact and holds smaller cells than 

the layer on the top, and it has been established by direct ex. 

periments that the greater the burden supported by the coal 
at the period of softening, the nearer the coke approaches 
to anthracite. 

But there m no need of separate experiments, the facts ar© 
patent in the bee-hive oven and in open pits, two processes 
sufficiently popular to admit of easy observation. In a good 
bee-hive overt, one that burns but little of the fixed carbon, the 
cokc m made by the heat radiated from the arch only. All 
the rents are vertical in general direction. A small layer on 
the top, having no burden, is much swollen, hence offering but 
Kttiu resistance, it is much broken by the swelling of the coal 


„ p 9 9 .^ yl,J®, ~ .. . 

under it. This layer turns entirely to fine coke by handling. I Ej/' 8 or 11,1 bee.h lve8 % w ould have produced no coke nt ior use 

The coke below is closer and closer, as the burden under which I * 
it has coked increases, down to 12 or 15 inches from the top 
(in the 24-hour work). If the thickness of the coal is greater the 

* . * 11 # i II ill . . .. __ A . II _ . A • _. 9 “"‘ II * f 

heat can only r 
and. even after 


coked 


nearest the floor remains black, imperfectly 

nr the blast furnace. Besides, it all breaks 
der the work of the hooks while unloading. 
>rk, more or less of the top coke is always 


eight oi the load, then to reduce the cost of unloading, 
a J*d* step by step, all successively sanctioned by experience, 
they have reached the ovens of rectangular form with two oppo 
site doors and heated sides and bottom, which, in advanced sec¬ 
tions, have, for the last fifteen or twenty years, successively 
displaced all others. At first, the floor was heated by leading 
the fiery gases in flues under the floor before admitting them 
into a chimney. I hear this first step is being taken at Fire 
Creek. This improvement led to making the oven elliptical 
rather than circular. From this step to heating also the sides 
of the ovens, the distance was soon passed, and in order to 
derive an equal penetration of the heat from the sides, the 
ovens were made rectangular. Doors, the whole size of the 
section of the oven, were provided at both ends so that the 
coke could be pushed bodily from one door out of the opposite 
one. This admitted of the emptying of an oven containing from 
J0O to 500 cubic feet of coke in ten minutes. These ovens 
never cooled and therefore lasted a long time. The next step 
was to admit no air into the oven, but to admit it. only into 
the flues where the gas passes. At this point the limit of 
theoretical yield was reached, and, with bituminous coals, 82 

. r ceilt ' of coke, all merchantable and in lumps, was realized. 

m that perfection '{ It seems not, for other considerations, 
to be examined farther on, allowed the making of better coke 
as well as the making of good coke from coals which in open 

'•trui ii lllOH "Itl 'QODO'DQl .dUP"%L -UlPHh, Li, J! Uiu, .uuu, JU UUU. _ _ _ 1 1 1! 11 m .u 'UUu 
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iding it into the open an* at once admitted, with the same 
dimensions of ovens, a charge from 10 to 12 inches thicker, to 
,, c °ked in the same time, and the complaint of underdone 
soles was no more heard of. But the simple idea of heating 
the sides, and at the same time contracting the width of the 
ovens, so that the celltre of the coal could be reached by 
efficient heat from the sides, was the richest in results, for it 

any limit to the height ot the coal in the ovens. 



g 


S henomena are conspicuous in 
ic work is normal, that is, when 


is 


burnt to ashes. 

Exactly the correspondin 
the process of open pits wh 

the wind does not blow. The rents are normal to the chim- 
nics, the top coke is light and bums easily, and the cokc lowest 
in the pit is the heaviest, the closest and most compact. 

Discarding the process of open pite, which is not suited to a 
regular production and which entails a loss of solid carbon 
amounting to from ten to twenty per cent, according to the 
state of the weather, we have seen that in simple Dee-hive 
oven, the height of coke is very limited, and consequently, the 
coke produced is not as good as could be made from the same 
coal. There is also a great loss in the yield, variable with the 

size of the ovens and the skill of attendants, in the breakage -Rl -- ..— W n C nvm U in» 10 iour 

of coke while unloading. I have seen that loss as high as 50 j and a half feet wide, five feet high, and from 18 to 40 feet 
per cent, of the coke; however, with the best of care, this loss i long, issuing slowlv. bodilv a nrl unKmlran 4-1* «-* 

is always considerable. 1 suppose it Zb useless to notice here 
that lump coke is more in demand and commands a better price 
than small coke. Another depreciation comes from the water' process 

it is necessary to use while unloading. The position of the'“imp cimi, oiuer inings oemg equal, 
workmen, in front of the red hot coke he extracts from the' The inclined ovens and the vertical ovens unload automat- 
oven, is a most unnecessary hardship impose* on him, and i ically, by gravity alone. The lower door being open the Avail 
nothing but high Avages and the use of too much water can ] of coke slides or falls bodily out of the ovens In either case 


- .were applied with the greatest success in 

the different varieties of Belgian ovens, which are nearly hori- 

zontal, with a floor only inclined about 5° towards the exit 

door, also, in a number of models of inclined OA’cns, cither 

plane like the ovens used at Saarbruck and my own ovens or 

on the arc ot a circle, like those ot Eisweilcr, and in A’ertical 
ovens like the celebrated Appolt. 

The Belgian ovens are emptied by means of a capstan 
moved by hand or by a pony engine. The truck is carried on 
lour wheels on a track which rims in the rear of the line of 
ovens. As an oven is emptied in 10 minutes, one truck 
enough for a large number of o\-ens. Apart from the eco¬ 
nomical interest of this practice, it is beautiful and impressive 
to see an unbroken wall of red-hot coke from three to four 


, and unbroken, from the open 

U1 ““ uvea. The process of unloading circular ovens 
piece-meal, by; hand hooks and drenching, and the mechanics 

enco of yield in 
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the doors are immediately closed, a new load of coal is put in 
and leveled by small apertures in the doors, and a new opera¬ 
tion is at once under way. The horizontal ovens are used on 
level ground; the inclined ovens are preferred where level 
ground is scarce and hill sides are in the way, as on New River. 

[To bk Continued.] 

The iley Tract of Coal Lanii. 


tween that Branch and the Kanawha. The village of Caimelton 
is at the mouth of Sinithors’ Creek. Public roads run along 
all the principal water courses. 

The altitude, or height above tide-level, of this estate varies 
I from about 640 ft., on Blake's Branch near its mouth, to not 
| far from 2,000 ft, on the “divide” of the G an ley and the Ka- 
l nawha waters, —consequently about 1,200 iect of its geological 
, section are exposed in the slope from the top of 


this divide 


By Jed. Hotchkiss, Consulting Engineer.—Illustrated by a ^ own to Smithers Creek, 

Supplementary Map and Sections. [ ^ on tke supplement. 


Its surface, once a plateau sloping moderately to the north- 

The placing of the Gauley-Smithere Tract of Coal Lands on ] weB b —like the evenly bedded strata ot sand-rocks, shales, 

slates, coals, etc., underlying it,—is the remnant of that plateau 


the market by Messrs. G. M. it W. B. Harrison,—as may be 


by referring to the advertising columns of this Journal,— i de€ Pb trenched, by the running waters oil ages, down througl 

description of one of the 8UCCesgive rock ~ and coal-beds, into stream-valleys (those 

I tlmcreekft the mtt P^ Br6 Il0W CftllOil-like gOTO 


i 


the largo undeveloped coal estates of the Great Kanawha 
Coal-tield,—a typical one in location and extent and in the 

quantity and quality of its coal beds. This will furnish, to 
the general reader some idea of the resources and value of the 
coal lands of West Virginia, and to those seeking profitable 
investments or remunerative coal mining, a guide to where 
such may lie found. 

This estate is 6,256 


as shown in the section, the narrow bottoms of which in their 
lower reaches are cut down to very nearly the same level as 
the main drainage valleys, those of the Kanawha and the 
Gauley, thus opening the way, by easy grades, to the outcrop 

edges of the coal, iron-ore and rock beds that the gorges cut 
through. For example, the valley of Smithers’ Creek at the 
mouth ot jji&ke s Branch has about the same level as the 


Acre*, or about 10 xyuare mile*, forming, 

bodv of land (as shown on the accompanying map) over e ^ 1,0 * ai at from it the es- 


iniles long and varying in breadth from three-fourths of * acc ^ °* mk?, almost abruptly, io an elevation 

mile to two miles, making its average dimensions T miles by i° ^' V * ** IUOL ' w uc 1 ** soon ” lcrea8ed or more, 

one and one-third. Its length is in a northeast-soutliwest (li _ Jon the divides of the tributary streams. 

rection, extending from near the Great Kanawha River, just, “J vOai iSOttS. 

above the village of Caimelton, northeast to near Twenty-mile I :* w T ^‘V. ” na ^ l< \ ° a " ere geological structure 

Creek, not far above its entrance into Gauley River. It m»y'“ exceed, "" ly " l,u P le a,ld wel1 kuown ' and wheru there .are 

the Ganiev and thei more thlck ’ ' vorkable >**ls a,ld "‘ore varieties of coal that can 

be cheaply mined than in almost any other 


ms 

This property is in the central portion of 


Great Kanawha rivers; the watershed of these streams crosses 
it: about one-sixth of its surface is drained by Gauley and five- 
sixths bv Kanawha tributaries. 


Great Ohio Coal-Basin 


be said to stretch across the neck between 

portion of the 
Lower Cool Measure those of 
Smithers' Creek and filiation Nil, those containing the remarkable New 

leg in front of the north- ' l voking coals, underlie, in unbroken beds, below the 

water level (but at depths not greater than those from which 


Right-hand Fork, run for over 5 in 

western boundary of the estate, draining four-fifths of it into 
the Great Kanawha and turnisliing a natural, level-free outlet; kc organized C onncilsviile Gas uoal cfc Iron Co., of 

for about 5,000 acres of the land to that river and into the j V^ mu3 ^ >a *’ S° * or coal) ail this region. The 


Middle 


vrretit IVailHwiltij-Lino u iiiiiiiD vi ci»Oriiauu; numn^u ; 1 * _ 7 -—- ^ uiu 

on tliat main tributary for coal-mining operations. Twenty-1 P 0, uullP ' eroded uy the stream-valleys, — the daylight 

mile Creek and other branches of the Gauley drain the other- un,lf> ^ atHres £>& a,, fic mining operations which, free of 

cost, have opened the way to the outcrop edges of the 10 beds 


fifth, and 2.5 miles of frontage are available on Twenty-mile.— 
The name of the estate, Smithers-Gauley, is derived from its 
chief drainage streams. 

This traet is “Lot H” of a sub-division of the 10,507 A. 
survey granted to John Steele, March 2nd, 1795 , by the State 
of Virginia, made by order of the Circuit Court of Kanawha 


of coal, each over a yard thick, running in thickness from 3 ft. 
to 11, aggregating over 00 feet of coals, which Mr. Page ex¬ 
posed and measured in this group of rocks, as shown in his 

section on the si 


those 

W .. — j j --- 

decreed by that court, 
as the intact and cont 
situated In Fayette county, West Virginia. 


Uppe 


ppleinent. Fragments of the lower portion 

& “to jjfe 


1C 


the divides, and in these are one or two beds of coal—It fol- 

consequentiy its title is unquestioned, lu " s 1101,1 llie a ^° ve |bat. ercr !/ J>art of this tract is underlaid 
ious records of that court show. It is beds', the section across it shows the same. 

Some idea may be formed of the value of such an estate for 

as it can 
ical condi- 


ation is in tlie very centre of the hydrograph- coai-nuning purpose 
Great Kanawha (See map in No. 2 of Thk be entire!} within I 


Virginias), on the N. E. side of that river, 9 miles below its 

Great Falls, below its head of steamboat navigation, and 85 
miles above the entrance of that river into the Ohio. It is on 


tions—that on it, under favorable conditions for working, 
choice can be made of almost any one of the beds of coking, 
splint, gas, cannel, or other semi-bituminous or bituminous 


the line of the Chesapeake & Ohio Railway, opposite its Can- coals now mined at either of the 37 collieries of the New River 

and Kanawha districts, now in operation on or near the C. & 


nelton station, 342 miles from its Richmond, or eastern, on 
James River, and 79 from its Huntington, or western, on the 
Ohio, terminus. It occupies a nearly central position in the 
Great Ohio Coal-Basin. 


O. R’y, enumerated in the Feb. No. of Thk Virginias, since 

they work one or another of the beds of Page’s section. 

For example:— 


The coal lands of C. P. Huntington, President of the Chesa- ( 1 ) The New River coking coals, which underlie the entire 
ake «fe Ohio Railway, are adjacent to it on the N. W., above estate, can be reached, say from near the mouth of Blake’s 
iffalo Branch, as also tbpse of- the Cannelton Coal Co. be- Branch, by shafting, as followsThe Sewell bed, from 4' to 
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{} thick, that which furnishes the noted coke used by the the coal measures, by careful and pains-taking mining 
Longdalc Iron Co., at but a few feet below the water level, for engineers, from actual measurements of the coal beds 


Page’s measurements it is but 45 ft. above the Falls and intervening rocks in 


Conglomerate, the top.rock of the Lower Coal Measures, which fairly represent 

at Cannelton is not far from the bed of the Kanawha. (This the coal seams 


the 


» in place. I 
relative location 


consider that 


and 


r that they 
thickness of 


at Cannelton is not far from the bed of the Kanawha. (This the coal seams in this land,—The one called “a section 
bed would probably rise above water level towards the N. E. across the laud on the line A—B” is that of the coal l>eds, in 
part of Smithers-Gauley:—The Nutallhurg and Fire Greek their proper relations, as actually measured by AVm. N. Page, 
bed, a yard thick Beam noted for the purity of its coal and the M. & C. E., at Hawk’s Nest, a few miles southeast from 


bed) a yard thick seam noted for the purity of its coal and the M. & C. E., at Hawk’s Nest, a few miles southeast from 
good quality of its coke, which Mr. Page found 222 ft. below Smithers-Gauley,—this shows, as before stated, in about 1,000 
the Sewell at Hawk’s Nest, (see section), should be reached by ft. of measures, 00 ft. of coal in 10 beds, ranging in thickness, 
a 250 -ft, shaft, one of about the same depth as that the new as the figures beside the section show, from 3 to 11 ft., in- 
Connellsville, Pa. Co. will use on the lands it lately purchased eluding beds of 5 , 7 , 9 and 10 ft respectively. The section is 


[it such a large price per acre: 
from 3 ' to 4 ' thick, the equa 


and The hdnnimont bed ', thrown into relief form to show how the beds are cut bv the 


the equally valuable coking coal so caflon of Smithers’ Creek and how they arc inclined toward* 


successfully used at Quinnimout furnace, placed 



section 224 ft. below the Nutallburg, which a 500 -ft. shaft (a can 


the same that creek, most of them above wate'-level, as drawn, so they 
. shaft (a can be worked level- and drainage-free.—The other was 


cry short one in most coal regions) would reach, 


measured by O. A. Veazey, C. & M. E., on Hughes’ Creek, on 


The somewhat increased cost of mining tliese coals by shafts, one of the lots of the patent from which this lot was taken, a 
rather than by inclines as on New River (if there would be an few miles northwest from Smithers-Gauley, on the opposite 
increased cost, which I consider doubtful), would be more than side of it from Page’s section, and where more of the Measures 
counterbalanced by having unbroken beds of coal to work in. have gone down under the water level. This section shows 

(2) The Kanawha coals proper ,—the different kinds of bitu- . (below 

niiuous coals that arc known in the markets as gas, steam, the Black Flint) ranging in thickness from 3 J to 8 it., in¬ 
block, splint, gray splint or cannel,—any one variety or all of eluding 4 £, 5 £ and 7 ft. beds. Besides this it shows 3 IhkIs, 
them, can be mined on these lands, from the valleys of Smithers’ containing 12 ft. of coal, in the 250 ft. of the Upper Measures 
Creek and its branches, above water-level and a on the rise,” left on the higher levels. The aggregate thickness of good 
for on the sides of the hills facing these valleys the whole coal beds in this section is over 00 ft., including cannel, splint 
1,000 feet of the Middle Measures that bear these coals is ex- and bituminous coals. Mr. Veazey also locates 3 beds of iron ore, 

posed, and each bed oi: the group can be reached, at different To show with more particularity the character and vast quant- 
levels, one above the other on the same slope, as shown in Mr. ity of the coals on this estate I might make special mention of 
Page’s section, or successively by following up the valleys two or three of its beds. For example, near the mouth of 
until by their rise they reach the levels of the several seams of Blake’s Branch, just above the level of the creek valley, where 
coal. . Among these beds, and where they can be readily jit can be reached by an easy grade tramway of less than thr.ee- 
opencil and identified, are those mined at the Gauley Moun -1 fourths of a mile in length from a wharf by the side of the 
tain, Eagle, Faulkner’s, Orescent, Cannelton, Coal Valley, navigablcKanawha,andwithouttheinterve]itionofan“iiiclino,” 

Strang nan’s, Ml. Morris, Eureka, Morris Creek, (.)ld Virginia, there has been opened and drifted on, for a short distance, a 

l.fpi )er Creek, Paint Creek, Blacksburg, East Bank, Coalburg, bed of splint coal, of the very best character, which I measured 

Houston, Coalmont, Cedar Grove, Campbell’s Creek, and an d fonnd fully 7 ft. thick (I found it 8 ft. thick and about 
other collieries of this region, and the intending miner may here 100 ft. above the river in the face of the hill below Cannelton). 
select any one ot these beds to mine from, confident that he Outcropping on the 6ide of the creek valley and near the 
will find it essentially the same in character. lowest levels of the property it follows that this coal bed nn- 

The steam, gas, blast-furnace, and domestic coals shipped I derlies, as an unbroken stratum, almost its entire area, and 
from the collieries named, by rail to the eastward and by rail j represents in its solid contents (the product of 10 square miles 
and river to the westward, are all well known and highly es- by 7 ft.), more than 30 million tons of gctable coal,—caleu- 
teemed, but they work only a few of the many beds here ex-dating by the rule that allows 1,000 tons of coal to the acre for 
isting. Some of the thickest have never been worked, and 1 each foot of thickness in the bed. Saying nothing about the 
the adaptations of a half dozen heavy beds, any one of Which 1 5 ft. thick bed of excellent shop coal lying some 70 ft. under 


would be the making of a less favored region, are wholly un- 1 the one just spoken of, and that I saw opened 20 ft. above the 


known because the coal from them has never been used; their, water level of the adjacent lands, I will mention the bed, about 
faces have been exposed, by digging away a few feet of loose 300 ft. above the 7 : ft. one, which I saw opened just below Can- 
material from the slope of the hill-side, and their thickness nelton and found, by measurement, to be 11 ft. 8 inches thick, 
measured, and that is about all that is known of them. A including two or three thin slate partings. This grand coal bed, 
dozen years ago I had a eoal bed opened, on the face cf the the one so cheaply and successfully mined by the Hawk’s Nest 
bluff on an adjacent property, which I found over 11 ft. thick, Coal Co. on Gauley Mountain, and in part by a half dozen 
but as yet no use has been made of that great bed. I could mines on the C. & O. near Cannelton station, may be fairly 
say the same ot others measured at the same time. The day said to have here over 5 square miles of area,—allowing that 
will come, and before ma ny years, when each one of the half of it has been removed by the erosion of the valleys. This 
dozen or more good beds of coal here accessible will be known would furnish over 30 million tons of one of the most esteemed 
as furnishing each a tuel having a special adaptation, and not free-burning coals of the country. About 20 ft. above the 
till then will the great value ot these many-bedded coal lands last, over 400 feet above the water level, on the property be- 
be known and appreciated low, j g t] ie j.fp thick bituminous and cannel eoal bed, the one 

The tiro geological sections given on the map, while not that furnishes the well known high-priced Cannelton cannel 
those of this tract itself, are, essentially, the section that de- coal; this valuable bed doubtless will be found to bold over a 


velopment will find there, 
of Smithers-Gauley in 


They were made on opposite sides large area of the Gauley-Smithere land 
e line of the general dip of ble heels of eoal will aggregate from 1: 



The known worka- 
15 ft. of thickness 
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operating them are veiw important factors in estimating the 

and, after making ample allowance for the portions cut out by! value ol coal lands.^ What these, are in the Kanawha coal- 

the gorges and valleys, from 25 to 30 ft. for those above water-! ^ fed lowing extracts from a report, 

, V f ,, * : A T . . , . Al _ m ule in 1876, by general I. M. St. John, Consulting Engineer 


furnishing 

70-million tons of the first and 150-million of the second. 
These very large quantities which any one familiar with the 
subject and the region knows are below the actual ones, sug¬ 
gest the possibilities of production and profit whenever capital 
and labor utilize them. 

The character of the coals found here in but partially known, 
since this is a new coal-field to most of the markets of 



country, especially to the eastern ones, (for it had no railway con¬ 
nection witli them previous to 1873); nor can it be rightly known 

until a properly conducted industrial survey of the field has 
l>een made; but enough is known to warrant the statement 
that there are no better semi-bituminous or bituminous coals, in¬ 
cluding all the varieties called for in the markets, if there are 
as good ones, all things considered, known in this or any 
other country. 

The Sewell, Nutallburg or Fire Creek, and Quinnimont 
beds, usually called the New River coals, have been found 
unsurpassed for coking, steam and domestic purposes. An 
analysis of one of these gave to Prof. Egleston 70.67 per cent. 

fixed carbon, 25.35 volatile matter, 2.10.ash, 0.57 sulphur and 

1.45 moisture. This is, in the main, the analysis of this group 
of coals, one showing that they have all the best qualities of 
good coking coals, a high percentage of fixed carbon, just 
enough volatile matter, ana extremely small percentages of 
ash and sulphur (See also letter of Prof. Egleston in Feb. No. 
of The Virginias). The Connellsville coal selected by the 
Pa. Geol. Survey as a typical one gave 59.61 per cent, fixed 
carbon, 30.10 volatile matter, 8.23 ash, 0.78 sulphnr, and 1.26 
moisture.—The U. S. Naval Engineers pronounce the New 


River coals “first-class steam coalsthe blast-furnaces make 
a ton of iron with less than a ton of the coke made from them. 

The Kanawha coals proper have a deservedly high reputar 
♦ion for gas, steam, domestic, and blast-furnace purposes.—The 
Gauley Mountain coal, that of the “12-ft. bed, (as the ll f 8" 
bed of 
tensively in 
contains, by 

32.61 volatile 11 * A «» \J ft V* JL J II JIL. «J 1JIHID' Jl It. J| 

moisture.— The noted Cannelton cannel coal is mm 
from a seam 12' below the Black Flint Ledge an 




of the C. & O. l£’y: 

“Of the eighteen mines referred to, on this railway, not one has 
been found to require machinery for ventilation, hoisting or pump¬ 
ing; and there has been an unusual exemption from mine accidents. 
Their mining plant is of the simplest character, viz: side or branch 
tracks, inclines and tipples, and occasionally bins. The facilities 
in this Kanawha Valley for opening work at low' cost are certainly 
exceptional. For greater precision of statement, reference is made 
to the Coal Valley mine, 343 miles from Richmond, which 
weekly ships 96 to 1,000 tons from a 7-foot vein, here 80 feet 
above the railway. The agent of this company states that the 
original outlay to open and equip the mine was $4,200, and that 
the entire expenditure to date, including all mining work chargable 
to this account, and £>r all fixtures, rails, tools, cars, and stocks 
has been $6,230. This Coal Valley enterprise, one of the most 
successful of the Kanawha Valley, is operated on leased ground, 
under royalty, by an association of miners, and has supplied the 
Richmond Gas-works by contract during 1875 and 1876, also, 
shipping gas coal to more distant points. Other mines have been 
opened on the Coal Valley and adjoining seams for less cost where 
they approach the railroad more closely. The smaller mines are 
generally operated by miners on lease, and when examined present 
the most convincing evidence of the facility of mining superior 
coals at a very low cost. It is emphatically the field of work for 
men, or companies, of small means.” 

The facilities for reaching markets from these lands are ex¬ 
ceptionally good since in the direction of greatest demand 
there is a choice of competitive modes of conveyance.—East- 
wardly the way to market is by the Chesapeake & Ohio Rail¬ 
way; and this, though on the opposite side of the Kanawha, 
can be easily and cheaply reached, either by the method that has 
been used for a number of years by the dannelton Co., on the 
lands contiguous to these, or by wire tramways, such as arc 
advertised in this Journal. The policy of the railway is a 
liberal one in reference to this traffic, as is proven by its steady 
increase, year by year.—Westwardly, down stream, to the 
at markets reached by the twenty thousand miles of navi- 
Mississippi waters, where the demand for coals keeps pace 
with the wonderful growth of the country, the way is opened 
from the very adits of the mines, for the cheapest kind of 
transportation to market, now that the Kanawha Improve- 

and 



is called), which is now used ex- 
locomotives of New England railways, 
analysis, 63.10 per cent, fixed carbon, 

matter, 2.15 ash, 0.74 sulphur, and 1.40 ment by the General Government is nearly complete* 

. ^ great water-way rendered permanently navigable. In 

months barges can be loaded at the mouth of Smithers’ 


some 750' above the river (See map and sections), 
across Smith era’ Creek from the land in question, which 


is 7' 


Creek 
is just below 



ade by Dam No. 2 of that work, which 


across oimuiers v/retiv iruni me itum m questiuu, which i (is just oeiow vyajiueiLuu, uuiu Lrausporieu at very low rates— 

thick, consisting of 3'.5 cannel below and 3'.5 splint above; j about one-fourth those of railways it is estimated, to Cincin 

'1 IS. 4 .JL._ JL_ _ .. _ "1_ ^ k"» /llufli ..... ...JL. _lire 1. ? IS .... ...ill. ... .J* T ..*"1111 ..1.1. __ ... if« m if. # .. ♦ A • V* * 1 /M • 


1UDIQI1 

the lower stratum analyses 58.00 per cent, volatile matter, 

23.50 fixed carbon and 18.50 ash; the “selected” cannel gives 

46.50 volatile matter. 43.20 fixed carbon, and 10.20 ash. xhis 




♦1 


purposes 


1 


Louisville 

# # 0 " ~ ' — — _ — w.. m v 

and Mississippi. The Chesapeake & Ohio Railway also offers 
facilities for shipments westward; these are constantly in¬ 
creasing as that great trunk line completes its western eon- 
nections and enlarges the territory that can be reached with 


is have extensive areas 
direction a large and 


cannei coai, smppea aiso irom me vjanneiton mines, consists 011 these coals,—for, notwithstanding the fact that the Western 
35.10 per cent, volatile matter, 62.90 fixed carbon, and 2.00 
ash; the Coal Valley coals, mined and shipped in large quanti¬ 
ties from the mines near Cannelton Station, have about the, the purer and better coals of the Kanawha region 
same composition as the semi-cannel but with less ash. These; Excellent timber , oak, birch, beech, tulip-poplar, etc., covers 
are classed with the best gas-making coals.—Of the splint I all this estate, so that it has not only an abundant supply for 
coals of the Kanawha Mr. M. F. Maury says, in “Resources of all mining and building purposes,—highly important consid- 
West Virginia," 1876; “It is abundant, and, in admixture with erations in estimating the value of a mining property,—hut 
more or less bituminous coal is found in seams as thick as 101 also a large quantity to spare. 

and 11 feet. For the combined purposes of steam, domestic | I do not know, in the whole range of my observations, any 

place where investments, either for holding or working, caii 


the most useful and valuable coal of the State, and even now 
it ranks so high that in the New York retail market it quotes 
higher than anv other W. Va. coal, except cannel. Its value 


be more profitably made than in such abundantly coal-bearing 
rooerties as this, in the very heart of the Great Kanawha 
eld, on the banks of an improved navigable river and 






s 


handled, si lifted and stored with very little loss, 
well, leaving but little ash; has both high calorific power and 
intensity; is usually remarkably free from sulphur and other 
impurities; has little or no tendency to clinker; is ft 


great 


The price at which I 


icy to ciinKer; is free jrom 
the danger of firing by spontaneous combustion —a great desid¬ 
eratum in storage and ocean transportation; is first-rate as a 

steam and household fire, and it has particular adaptability in ! such facts as here stated become 

>f iron in the blast-furnace.”! and miners. Je 


am informed it is offered is merely a nominal one, bearing no 
sort of proportion to its intrinsic worth. Lands in Pennsyl¬ 
vania, not more favorably located commercially and holding 
not one-fifth as much coal, and what there is below water- 
level, have recently been sold for three times as much per 

a condition of values that will soon be exchanged when 


its raw 


expense and conditions 


Staunton, Va., March 
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Virginia Gold 


We 


scanned the small streams running from Pilot Mountain into Brush Creek, 


the solid columns of the Engineering and Mining Journal of New 
York, the full and every way reliable exponent of gold as well as 
other mining operations, for items concerning Virginia gold mines 
and for some indications of a revival of interest in her great gold 
belt, but all we have seen has been two, standing, unchanged lines 
in the list of “General Mining Stocks,*' under the Head of “Non- 
Dividend Mines,**—the first, “Bertha & Edith, 645 acres, 500,000 

shares, par value |;i. f non.assessable;** the second, “Rappahanock, 

345 acres, ,£250,000 capital stock, 250,000 shares, par value £1., 
non* assessable, ” No sales of shares of the former have been men- 

e 

tioned; “sales made** of Rappahannock shares are reported regular¬ 
ly, the Journal of Jan. 3rd, 1880, quoting sales of 44,300 shares at 
from 36 to 42 cts., and that of Feb. 21st, sales of 30,700 shares at 
from 36 to 45 cts. The issue last named had, besides this note of 
sales it an increased rate, two “items*’ about Virginia gold, the 
first for a long time,—one saying, “A recent letter from the super¬ 
intendent of the Rappahannock mine states that the stamp-mill will 
be ready for crushing ore by the 10th of March, prox.;” the other 
a statement from the Fredericksburg News of Feb. 16th, that “The 


Montgomery Messenger . 

Louisa Gold Mines .—A number of tracts of land in Louisa county, 
known to abound in auriferous rock or earth, have lately been dis¬ 
posed of to parties with capital from the North and otherwise, who 


have set about the unearthing of the precious metals with a vim that 
betokens the most satisfactory results. The gold mines of this 
section of the State have always been noted in the history of the 
Commonwealth, and have yielded more cur less as they were intelli¬ 


gently worked. Iron and copper ought to be mined, and sulphur 
manufactured, in Louisa, at a profit to those engaged, and no 
doubt the time will soon come when such will be the case.— 
The Commonwealth . 

These small signs of improvement are welcome; we hope they are 
the beginning of the better days for our gold belts, when skill ac¬ 
quired in the mining operations of the Pacific slope, supplied with 
the best known mechanical devices for separating the precious 
metals, and backed by abundant capital, shall be applied to their de¬ 
velopment. The “Great Gold Belt** of Virginia is 200 miles long and 


purchase of the Whitehall gold mines some months ago by capitalists ^ roin T 5 t0 2 5 m ^ es wide, an area of fully 4,000 square miles, crossed 
of Boston, Mass., has infused new life into mining interests in in every direction by hundreds of streams, bordered by “placers” 
Spotsylvania. Several valuable mines have recently changed hands an( i underlaid by hundreds of stratified beds of gold-bearing rocks. 


and new companies have been organized. There are now four 
mines in operation in the region known as The Wilderness, and 
new shafts are being sunk at three other places. Some of the rock 
from the new shaft of the Chicago-Virginia Mine has been assayed 
and yielded $30. per ton. The average of 12 samples was $14. per 
ton! One of our bankers says that a large amount has been 
realized during the past year from panning and sluice-washing 
surface dirt.’* 

The same Journal, of Feb. 28th, says of the Rappahannock mine,— 
“Mr. Judson J. Embry, superintendent of this mine, writing under 
date of Feb. 20th, says : We are now sinking (at the 85-ft. shaft) 
to a second level, and we have not, thus far, been obliged to do 
any blasting. The vein continues down in the end of the shaft, 
nearly vertical, and of a uniform width of 2 ft. It presents the 
same general appearance, free from sulphurets, and containing 
much visible free gold. Our steam hoister works admifpi- 
bly. The mill building is nearly completed. We are now 
at work on the tank, and arranging the shafting and footing.” 
On the 25th, the superintendent wrote: “Our work is pro¬ 
gressing very favorably; we are now down 102 ft.; so far there 
has been no occasion to use any explosives.”—In that issue sales 
of 21,900 shares of this mine, between Feb. 21 and 27, are noted 
at from 40 to 45 cts. 

Gold iu Montgomery Co., Va .—The discovery of gold in the 
lands of Brush Creek, in this county, was made last summer by J, 
M. Thomas, Esq., of Blacksburg, an old California miner (49-er), 
who suspected its existence from the similarity of the rocks, timber 
and soil to that of the California diggings. Notwithstanding the 
winter is still on us, numerous parties have been digging and wash¬ 
ing in a rough way ever since, and now the excitement amounts to 
a boom, and the prospect is that a rush of adventurers will be made 
to this new Eldorado. The proportion of gold is from 20 to 75 
cents per bushel of earth. The largest particles yet found are 
worth about fifty cents. Mr. H. D. Walters, jeweler, of Chris- 
tiansburg; while on a visit to his father, who owns a Brush Creek 
farm, took three hundred and fifty pieces of gold from one pan of 
washings. The precious metal is found everywhere for miles up 
and down Brush Creek and its tributaries. Geologists have as¬ 
serted the existence of gold in that region, but little did the denizens 

% 

of Brush Creek suspect that they had been sleeping over mines 
of vast wealth. 

Later .—The snow has lessened the prospecting for gold on Brush 
Creek in Montgomery Co., but the finding of several pieces 
worth as high as as $1.25 each, has made certain a rush of diggers 
after the ground is clear. Gold has been found to exist on many of 


The' Iron Ores near the Shenandoah Valley & il- 
road:—A Letter from Prof, Thomas E fleston, of the 
Columbia College School of > lines. 

To thb Shenandoah Construction Co.: 

Gentlemen :—I have quite recently had occasion to examine 
the geology of a part of the line of the Shenandoah Valley 
R. R., on both sides of the proposed route, in order to ascer¬ 
tain the probable quality and quantity of the iron ores found 
there, and have been greatly surprised at the value of the 
ores which are found in great abundance in its immediate vi¬ 
cinity. They are also of excellent quality, most of them 
containing much less than one-half of one per cent, of phos¬ 
phorus. They occur in the formations known as Nos. I 


When 


phorus. They occur in the formations known as N 06 . I 
and V of Rogers, which contain some of the best ores of 
Virginia. When the road is completed to its junction with 
the Chesapeake & Ohio R’y, the iron ore properties will in* 
within easy reach of a variety of other ores and of one of the 
best fuels in the United States for the manufacture of iron. I 
have made a number of analyses of the cokes of New River, 
and have never found them to contain as much as six per cent, 
of ash. They are very strong, and in some of their properties, 
greatly resemble charcoal. When they are used for making 
iron, it is said that only from one ton to one ton and a quarter 
of coke are required per ton of iron. The ores can be very 


cheaply mined, and the iron made from them has always borne 





reputation. 


ores, 


sufficient in these formations to supply a very large quantity 
of first-class ores, the quantity being limited only by the 
number of mines opened. The limestones for flux and the 
building materials for the construction of furnaces can be had 
in large quantities and can be cheaply quarried near all the 
ore beds. Yours. Resnentfullv. 


New York, Nov. 20th, 1870. 


Respectfully. 

Thomas Egi.eston, 


Engineer of Mines 


a Kingwood 9 Fteston Co. 9 W. Va. f had a meeting of its 

citizens a few days since and appointed a committee to pre¬ 
pare a report on the mineral wealth of its vicinage, and of the 
county, that it might be made known to the cap of 

Pittsburg who are contemplating an extension southward of 
the Pittsburg Southern Railroad. The preamble to the reso¬ 
lutions adopted says,—“Our county of Preston abounds in 
extensive beds of iron ore, coal, and limestone, sufficient when 
developed to bring wealth to the capitalist and laborer and 
prosperity to our people.” 




March, 1880.] 
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Tha Duty §1 Steel Balls will not be re- Virginia Iron Furnace Notes. 


duced this year, judging from the formidable 

opposition to that measure. The Iron Ago 

remarks,—‘ * 11 is probable t hat the Sou th will 

give many more votes against it than were 

expected, as the iron manufacturing interests 

in that"section are increasing rapidly. The 
panic delayed the development of these in¬ 
dustries, as well as t he fu rnish ing o f means 
of transportation, but the prospect is that the 
present condition of the iron tirade wi 11 ac¬ 
celerate this development; and this is lead. 

ing the South to change its sentiment on 
lari ill" questi ciunts, and w i 11 make the change of 
tariff rates a difficult subject.” 

The sentiment has not changed, but we are 
quite sure the policy has, certainly among the 
people in the mineral and manufacturing 
regions, whither the population is moving, 
and among the more sagacious and horse- 

sense.possessing members of Congress.— 

The high duty on iron ore and everything 
made from it means the expenditure of mil¬ 
lions in the Virginias. If the duty on iron 
ores were now $5. per ton it is demonstrable 
that not less than $5,000,000 would be spent 
this year in making available the iron ores of 
these states. It is not agreeable for the 
owner of millions of tons of iron ore in Vir¬ 
ginia, lying less than 200 miles from Pitts¬ 
burg, to know that is worth no more to him 
than so much ssnd-rock while the transport¬ 
ers of convict-dug ores from the other side 
of the Atlantic are reaping a rich harvest 
carrying those ores by his very doors to that 

and other Pennsylvania iron.making centres. 

No wonder he is in favor of a change of 
policy . In this connection we note with 

pleasure that the lead officials of five Vir. 

ginia railways have signed the remonstrance 
against the removal of duty on steel rails. 

P. W. Sheaftr, Engineer of lines, Potts- 

ville, Pa., a well known geologist and anthra- 

# 

cite coal operator, writes us concern::,ig The 

Virginias :—**l am pleased to know that 
t hese t wo great m i neral States have an able 
advocate to plead their cause before the great 
public who are now especially on the qtti vive 
for your great staples of coal, iron, zinc, salt, 
&c. I would advocate the consumption of 
your products rather than to export them 
and thus build up your home industries and 
become great manufacturing States. I was 
pleased to note for myself, recently, the great 
extent of the anthracite coal measures in the 
Lower Carboniferous, or Vespertine, rocks 
in Pulaski county, Virginia, and its proposed 
use in the zinc and salt works of that vicin- 
ity. Your railroads should now use it in 
their locomotives'” He adds:—“What we 
want now, are large bodies of ore in small 
liodies of land ; not the reverse.” 

Mr.J. It, Bramwell, recently Manager 

the Quinnimont Furnace, W.Va., now Super 
intendent of the Ironton (Ohio) Iron-works 
was the recipient of a valuable and well 
deserved testimonial, in the shape of a box 
of costly volumes on metallurgy, mining, 
engi neering, chemistry, etc., from . the em¬ 
ployes of the Quinnimont (W.Va.) Furnace, 
when he left that place, early last' montth, 
for his new post of duty. If space per¬ 
mitted, we would cheerfully make room for 
the addresses that were interchanged on that 
occasion, for we have personal knowledge 
that the words spoken were not mere com- 
plimemts. Mr. BramweH’s management of 
Quinnimont; is worthy of praise and» inn i tat ion. 
His presence and example were a benediction 
to those associated with him. 


OMITHERS-GAULEY 

The New York and Virginia Iron and Goal, C u 0AL LA ^ D , F0R SALE ‘ 

— t . _ .1 attorneys for Inc crater far sale, on most mmmm® 

OompaBy, of which H. R. Battier IS Presi- bte terms Lot "H" of the 44 8teele8tirvcy, the gmithrm Uauley 

dent; H. J. Rogers, Vice-President, and T'”" 6 „ _ . T . 

H. W. Howell, Secretary and Treasurer, has 6*256 Acres of the very Beat Coal Lands 

eased for three years, with the privilege 
of purchase, the Buffalo Gap Furnace, on the 


in (he 'heart of the Great Kanawha Coal-field of West Virginia. 
This (net is on the line of the Chesapeake & Ohio Railway nd 
on the navigable Kanawha River where it has been improved by 

Chesapeake & Ohio Railway, Augusta county, j 

Virginia, and is now accumulating a stock of < We bed * **<>*« wmUt-umi. it u covered with < 
ore and coke. It will go into blast in a few 


excellent 

timber. It adjoins the lands of the noted Cannelton Coal Co. 
and those of CL P. Huntington, President of the Chesapeake It 


rlavc Wp are alnrl to note the blowing in ' ° hio Mail way. which are parts of the same survey. We refer to 
“ys- T* e are £ U to I oce me mowing Ul hc Marehf J l88o> No . rf-'The Virginias Mining Journal** for 

of this favorably located furnace, and hope .description, map and coal sections of this tract, and invite cor- 

the lessees may be successful. There is no; r " pond, " c ' for • Mme * nd for f fST* w^iTharriso*. 
reason why they should not produce iron, _ Staunton,Virginia. 

oiffL, Y " k ,\VATER-POwiiTPROPEETY, 

The Eetellne For tao Property, on the 

line of the Chesapeake & Ohio Railway 


AT DANVILLE. VIRGINIA 


> 


southwest of and adjacent to the Ferrol FOR SALE AT PUBLIC AUCTION, 

property of the Pennsylvania and Virginia Under Decree of Court, 

fW !»<• •g8ig^ ( 0»«*1 *»<i 

will 1 ‘ncludmg one-half of the canal and water-power, dam, Ac. 
r 1 Sale to take place at 


to purchase. If not sold, one of its owners, 
Capt. Nelson Beall, of Frostburg, Md 
reopen its extensive ore beds and mine and 
sell iron ores. 

At Gallie Furnace, Alleghany county, Vir¬ 
ginia, the proprietors report the opening in 
several places of what promises to be an ex¬ 
tensive stratum of very superior red Iron ore. 
It is said to be geologically above their large 
stratum of No. VII (Oriskany)'brown hema¬ 
tite, and therefore lower down on the eastern 
side of the great Rich-patch Mountain arch. 
Three analyses recently made at the Cambria 
Iron Works, Pa., made the average compo* 
sition of these ores 54-61 of metallic iron, 
and 0.0189 phosphorus. This indicates 
that we may yet find the fancy ores wanted 
by Bessemer pig makers near our existing 
lines of railway. 

Coke is rapidly becoming the blast furnace 
fuel of this country, because of the better 
production resulting from its use:. The Iron 
Age reports that a Hudson River furnace, by 
using 25 per cent, of coke with anthracite 
coal, got an increase of 5 tons of metal on 
the 30 made with coal alone, or over 16 per 
cent; a furnace in eastern Pennsylvania, by 
using 50 per cent, of coke, doubled its 
product. As a rule, the more coke used the 
more iron is made. The knowledge of these 
results has had something to do with the 
large purchases of coking coal lands recently 
made in Pennsylvania at high price per acre. 

For the same reason there must speedily 
follow a large appreciation in the value of 
the large areas of coal lands in West Virginia 
that are underlaid by the superior coking 
coals in the Lower Measures and not far 
above them in the Middle Measures. 


Danville, Va., March 31st, at 4 p. m. 

See full advertisement and description of the property in the 
Danville Post, Richmond Dispatch, and Baltimore 8 m h 
(daily), till day of sale. For further information, address the 
subscriber at Danville, Va 


HARRI80N ROBERTSON, 
Trustee and Oommissioncr of the Court. 



TRAMWAYS, 


The most economical system for the transportation of ores, 
coal, lumber and agricultural productsi« ]pibjj i» =1 fjj. 

etnytaf oeali ton thi Wm lliw ud ImmOm CoH-Mli tin 
plMi cil bdMi, not iMiisii® ill# linn Ki till in |im (if 

BliflfM* They avoid gradings, cuttings or embankments, are 
not affected by Hoods or saow. Inclines of x in 3 lire admissable. 
They can be used t;o transmit power as well as material, 
lend for estimates and other information to 

The American Wire Rope Tramway Oo.. 

328 Walnut Street, Philadelphia, Pa. 

T YNCHBURG IRON, _ STEEL 
^ AND MINING COMPANY. 

Works at Lynchburg, Virginia. 

Manufacture, of Bar and Loop Iron, Railroad Spikes, Fish 
Plates, and Bolts. Also, Machine Work of all descriptions. 

8peel title*.Blast Furnace and Rolling MU 1 Machinery, 

Hydraulic Cotton Screws. Mining Machinery and Bridge Work 
of" all kinds. Office, 3x9 Walnut Street, Philadelphia, Fa. 

XHE OLD BLACKFORD 
1 FORGE PROPERTY, 

Including Water-power and Over 600 

Acres of Land, 

On ffawMnU Creek, Below Luray , Page 

County, Virginia. 


And on line of Shenandoah Valley Railroad, is hereby offered 
for sale. For terms, etc,, address 

Lock Box SSI, SUaatOE, Ta 





ING TO MAKE 

investments in Iron and Coal Lands 

and in other Mineral Property and in Timber Lands in Virgin. 
ia and West Virginia, will applf to 

ECHOLS, BELL & CATLETT. 

Staunton, Va. 

They Refer jo—A. A. Low Bk», and C. P. Huntington, N. 
Xf ’b* McOeane and Wn. J. Lewis, Pittsburg, Pr. ; W. 

Martin Alleghany CityPa.; John Means, Ashtrnd, Ky.. 
JL S* Winslow, Cincinnati, Ohio. 


The International Real Estate Society, 

noticed in our February No., has been or¬ 
ganized by the election of Wm. A. Quarrier, 

Esq., President; Alex. F. Mathews, Vice- 

President j Charles C. Lewis, Treasurer and | /^OAL AND COKE WANTED 
acting Secretary; Clarkson C Watts, At-« 
tomey and Law Adviser; Emanuel D. Lud¬ 
wig and Hermann Kirchoff, Superintendents |crira 

of Immigration; and John L. Cole of 
Charleston, West Virginia, and Gabriel^, 

Vuille, of Switzerland, Engineers and Sur -1 

veyors. 





100 to 150 Tons per Day 


Addnas GiBOrR© T* WiolC€uill* Engineer and Man 
aging Director, Low Moor, Alleghany county, Virginia. 



R. BOYD, 


pAINTS 


AND 


i oner lor lease on liberal terms, the deposits of Manga- 
nese and Mineral Faint* v consisting of Ochre, 
V-* ' c_ T # , umber, Tetra di Sienna, Carbonate of Iron, &c., upon my es- 

iif -i * • tulc iicsif 8 Fishcrsvillc JDNcpcit» cm Sl Ohio Ratlwsv 

Wytheville, V irgmia. line of Shenradoah Valley Railroad, in Amisto county 

.... vl . , , • I, n . »». | Vugima. Examination invited. Correspondence may be haii 

„ 1 „ he Min f r f 1 L , an * of^'thwest Virginia, in the Bine Ridge, with the underaigned at FishersviHe, or his counsel, Thomas D 
Valley, and Apalachian Districts a specialty. Correspondence R a ns on, at Staunton, V*. * 

solicited * t SAM CEL H. STEELE. 
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T. 



-J AIL,® 


F. ROBERTSON 



at Law 


5 


Staunton 

All business will receive prompt attention. 


f 


Virginia. 


Wm. A. Hudson. 


Win, Patrick, 


H 


UDSON & PATRIC 


> xv 


Attorneys at Law, 

Staunton, Virginia. 

Practice in the Courts of Augusta and adjoining counties, 
land titles a specialty. Refer by permission to N.F. Catlett, 
Cashier Augusta National Hank ; Titos. A, liledsoe, Cashie, 
National Valley flank 


J. Randolph Tucker, 

Lexington, Va. 

UCKER A TUCKER, 


H. St. Geo. Tucker, 
Staunton, Va. 



Attorneys at Law 




Staunton, Virginia. 


n 

Titles to Mineral and other lands, in Virginia and West Vir¬ 
ginia, carefully examined. 


W. S. Laidlcy. Wm. H. liegeman. 

J A IDLE Y A HOGEMAN, 

Counselors at Law, 

Charleston, Kanawha Co., West Ya. 

Examination ofland title.; carefully attended to. 


W 


TLLIAM A. QUARRIER, 

Attorney at Law 


Charleston, West Va. 

Special attention given to examination of titles to mineral lands 


Hugh W. SheflTey. Jas, Bumgardner, jr. 

C^IIEFFEY A BUMGARDNER, 

* 

Attorneys at Law, 

Staunton, Virginia. 



HOMAS D. RANSON 


9 


Attorney and Counselor, 

Staunton, Virginia. 


David Fultz. 

A A. H. FULTZ, 


Alex. H. Fultz 



Attorneys at Law, 

Staunton, Virginia 


J. Fred. Effingcr. Robert Craig. Charles Grattan. 

FFfNGER, CRAIG & GRATTAN 



Attorneys at 



Staunton, Virginia 


» 

Will attend to legal business anywhere in Virginia or West 
Virgi 





WrSE NORTON, 

N. 18th Street 


Philadelphia, Pa. 
Commissioner of Deeds 

for Virginia, West Virginia, Kentucky, and North Carolina. 

Having made Virginia, West Virginia, and Kentucky land 
title; a special study for years, and being familiar with the titles 
to the large surveys, lam prepared to furnish reports upon the 
vame, with abstract, plat and tonmected map of adjoining sur¬ 
vey?* Also North Carolina, Tennessee, and Georgia titles a 
specialty. Titles examined \nd perfected, taxes arranged, as¬ 
sessments reduced, geological reports and surveys superintended, 
land platted and mapped, conveyancing generally attended to, 
at moderate charges. Unimpeachable references ^iven when re¬ 
quired. Correspondence addressed to J. Wish Norton*. P. O. 
Box 1879, Philadelphia, Pa.„ will receive prompt attention. 
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Postal Address: 
Shenandoah Iron Works, 
Page county, Va. 


Express Matter Care 
MILNES & HOUCK, 
Harrisonburg, Va. 


COMMISSIONERS’ SALE 


M. BOWRON, F. C. S 


OF 


W. 

Analysis of Ores, Minerals, and Valuable Mineral Lands 

Technical Substances. 


Accuracy, economy, quick returns. Correspondence invited 



C. Y 





Civil Engineer; 


In Albemarle County, Virginia 

By virtue of a decree pronounced in the chancery suit of; 
:ecutor vs. Martin's administrator Ac., at the February 


No. 14 W. Main St., Staunton, Va. 

Enfincsseriiiji and surveying of all kinds promptly attended to* 









Quinnimont (C. & O. R’y), W. Va. 

Mineral and other Lands Surveyed. Mapped, and Reported 
on; Mines opened, surveyed. Is located in the New River 


of Ames' 

executor vs. Martin's administrator Ac., at the February term, 
1878, we, the undersigned commissioners, appointed by said 
decrees, will, 011 

Monday, the 5th of April, 1880, 

(being court day), offer for sale, at public auction, in front of the 
Court-house of Albemarle county, that valuable mineral prop¬ 
erty, known as the 

“Betty Martin” Iron Mine, 

r 

? i situated about one-fourth mile from North Garden Depot, with a 
down grade from the mine to the Virginia Midland Railroad. 


This Property Contains 91 Acres. 


Coal Region. J T bums op 8ALR.-~f l ash sufficient to pay the costs and expenses 

nmn m AV FT10. t- . 1 of salc » *®y ^® 5 ° • an <*the Wane* on a credit of one, two and three 

FIRST-CLASS SHENANDOAH ye*”. the purchaser giving bonds, with good personal security, 

XT A T 1 ..V 1 ? A T)”lf ■’pi .i|Tii o A T T? , for tf,€ ^rred payments, with waiver of homestead, bearing 

V ALLJu X Jb AlCM X UK D ALL. - interest from day of sale till paid, and the title retained as addi- 

Contains 288 Acres of smooth, undulating. Valley land, the “ ‘‘ona! security until the whole of the purchase money is paid; 
larger part in sod; all in a high state of cultivation, and well- J or «« purchaser, if he elect to do so, may pay one-third or more 
watered by running streams; some 60 acres in timber. targe i °f tac purchase money in cash, and the personal security will be 
Brick Xinloi, with 12 rooms and all necessary out-buildings, dispensed with. 

8. V. FOUTHALL, 

JAS D.JONEH. 
MASON GORDON, 
Commissioners. 



Frame tenant house, large barn, stables, etc. Could be divii 
into two good farms, one of 100, and one of 188 acres 
Also, two tracts adjDining the above;—No. 1 containing 118 
acres of choice soil, well-watered and comfortably improved; 
No. 2 containing 120 acres, nearly all cleared and in fine con¬ 
dition. Situated 8 miles N. of Fi&hersville station of Chesapeake 
A Ohio Railway, and miles S. of E. from Staunton. Terms 
liberal. Address F. M., J. C , or DAVID S. BELL, 
______ Fish er sville, A u gusta Co., V a 

T7 ARMIN G, IRON ORE, AND 
a TIMBER LAND FOR SALE. 


P. O. Charlottesville, Va. 


On James River, Alleghany Go.,Va. 





at Clifton Forge, the junction of the Chesapeake A Ohio and 
Buchanan and Clifton Forge railways. Tract includes 1,200 
acres of First-class, well-improved, James River fanning land; 
fine mineral springs; a large body of superior pine and oak 
timber, and a line deposit of iron cure (an extension of the noted 
Callie Furnace beds). Water supply abundant. In a rapidly 
improving, healthy and picturesque region. Will sell, on reason¬ 
able terms, the whole or any part of this estate, for informa¬ 
tion, address ' DAVIS A. KAYSER 

Staunton, Va. 

r'OAL AND TIMBER LANDS 
k- FOR SALE OR LEASE. 

The undersigned, as President of a Land Company, has for 
sale or lease, on favorable terms, some of the best coal and tim¬ 
ber lands in the New River District, on the line of the Chesa¬ 
peake and Ohio Railway. The coals on these lands are the 
Coking Coals, the coke from which is now so mu:h in 
demand for blast-furnace and other metallurgical uses. For 
further information and terms, apply to 

COIT, President, 
Hartford, Connecticut. 

ANAWHA, WEST VIRGINIA 

Coal Lands, in Large or Small Tracts. 

Mineral Lands in Virginia for Sale. 

Address A. O. GRINNAN, 

_ Near Orange C, H, t Va, 

RON LAND FOR SALE. 

200 Acres on West Slope of Blue Ridge, 

1 miles south-west from Davidia Mines, Chesapeake & Ohio 
Railway, and in same iron belt. (See January No. of The 
Virginias.) Terms reasonable. Examination of land and cor 
respondents invited. Address 

G. B. STUART, 
Waynesboro, Va. (C. & O. R'y.) 


TJUGH M. McILHANY, 

-Li- Wholesale and Retail Dealer in 

Hardware, Cutlery, &c., 

Augusta St. t opp. Court-house, 

Staunton, Virginia. 


A E. MILLER, 

• Staunton, Virginia 


Wholesale and Retail Dealer in 




Hardware, Cutlery, &c., 

Miners' Tools and Supplies of all descriptions. Orders 
promptly filled. 


'.I.'HE VALLEY.VIRGINIAN, 

* Staunton, Virginia. 

S. M. Yost & Son, Proprietors. 

Terms: $2.00 per year. 

Thr Virginian is an independent Republican newspaper, 
devoted princi pally to the interests of the Great Valley, and M in- 
era! Regions adjacent thereto. Its circulation is larger than that 
of a ny other weekly news paper pub! ished i n V i rgi iiini,. As a n 
advertising medium, especially for farming, grazing, and mine¬ 
ral lands, sc., it has no superior. Parties desiring to buy or sell 
real estate will find it to their advantage to make use of its col¬ 
umns. Specimen copies free, 

John Echols, President. Ro. W. Burke, Vice-President. 

Thos. A. Bledsoe, Cashier. 

N ational valley bank 

of Staunton, Virginia. 
Designated Depository and Financial Agent 

of United States. 

Ck.. Steel.; 1.1..JlCil. 

»lew York Correspondent.....National Park Bank. 


New 

New York Correspondent. Hanover National Bank 

Baltimore Correspondent, Fanners' and Merchants' Nat’l Bank 
Cincinnati Correspondent.. . First National Bank 


m 




5 


H. W. Bheffey, Pres. A. H. H. Stuart, Vice-Pres 

N. P. Catlett, Cashier. 


A UGUSTA 




Staunton, Virginia 


Collections in Virginia and West Virginia promptly attended 
to and remitted on day of payment, at lowest rates of exchange. 

New York Correspondent.....Chemical National Bank. 

Baltimore Correspondent, Farmers' and Merchants' Nat'l Bank. 
9 1 Cincinnati Correspondent.. Merchants' National Bank. 
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Staunton, Virginia. 

Sole Agent for Nutallburg Coal & Coke 

The best steam coal on the market; coke stiperlrr to Con- 
nellsville. 

Shipper of Kanawha Splint and Gas Coals. 

Points of Shipment;—Richmond, Va,, and Huntington, West i 

Virginia. _ __The “Old Reliable.” The People’s Favorite. 

F IRE CREEK COAL AND COKE ' Complete in all its Appointments. 

COMPANY, ' The only first-class hotel in the city. Rates reduced to |?.oo 

* i and 52.50 per day. 

Fire Creek, Fayette Co., West. Virginia,! th q*.h. Davis, cie*. y johnd.crowle. Props, 

M,,,E,,S 0F T AFLIN & RAND POWDER CO., 


\ J IRGINIA HOTEL, 

* Staunton, Virginia. 

The “Old Reliable.” 


Red Ash Bituminous Steam Coal , 


ARISTA HOGE, Agent , 

Staunton , Virginia* 


ami manufacturer; of lard Coke. All correspondence should; 
be directed to M. BKHKINB M 1 LLBK. 

bales Agent and Business Manager, , Orders for Plunder or F«»« promptly attended to Address 

Staunton, Va. Frank Alexanukk & Co,, or Arista Hogs. 
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PUBLISHED MONTHLY 


By Jed. Botchkiss 


Editor and Proprietor 


At 34*6 1C. Main St., Staunton, Va, 


Child. —The Chicago and Virginia Gold Mining Company, on their tract in Orange county, 
are getting a fine body of ore on their dump. The drift at the foot of the shaft intersect*, three 
gold quartz veins of ss* 4 , 4» and 2 feet respectively. Thcorenow being taken out in from the large 
vein, which is 13*4 feet at present depth of shaft As is characteristic of all Virginia ores, a large 
j percentage of the gold is carried in the fin-* clay and gravel which fills the fissures of the veins ; 
y and the clay and gravel of this ore, by pan tests, is very rich in fine gold; the quartz carries free 
gold, also, with the usual percentage of sulphurcts. Tests have been made in the bottoms along 


. .. — . . . .. --——j——-__ — - - —, the branch streams, and quite an area of paying placer surface has been developed. This i* a sur- 

Tmwmm, Including posing)-. pur year, tn advance, £1.00. Single number*, 25 cents. P risc 10 ,he com P an >’. and enhances the value of this thoroughly proved and tested property.- 

Kxtm ooplM, $30.00 per 100. Advertialllg Riitdft made known on application. , The Pocahontas Gold Mining Company, in Spotsylvania county, completed their tunnel on Sat- 
On Bale at Hunter Ik Co. b Bookstore, Ik ain Street, Staunton, \ lrglnla. urday evening last. This tunnel and open-cut together are nearly 350 feet, about 130 feet of which 

. - - — — — — —~ —- . "7 ^ extends through hard blasting rock. This development alone has required five month', of labor 

T J ie p]*|f i ; of Tll0 VinriBiaS hereafter will be Two Dollars a year, with large day and night force, ft may b: ranked as one of the most noteworthy in «ur mining 

nd for a single number Twenty-five Cents.—We find it necessary’ di,, f ,s . Work 7 ,,^*• by ,he n, “' Ipprov ' d mahoi '- wi " h'™"™ 1 *!' 

2 properly illustrate Slich articles as \\ e publish, to accompany each j valuable property.-Mr. E. L. Doyle, a practical miner and a gentleman of large experience and 


and for a single number Twenty-five Cents.—We find it necessary, oy,ne 7 ™* pp , 7 T manoa '- w,n ™* 

tO properly illustrate such articles as we publish, to accompany each j valuable property.-Mr. E. L. Doylc.a practical miner and a gentleman of large experience and 

issue Of this Journal with cuts and supplementary maps and sections extensive information, has recently located several gold-bearing veins upon the Randolph mine, 
which add very largely to the cost of publication, sometimes I one of which assays $128.00 to the ton of 2,000 His. He will, as early as practicable, sink several 

doubling it * to meet this, in part, as well as the recent large increase, shafts Hc has now undcr his control about *' 5 °° acrcs of choicc gold-bearing land, which u in 
in the cost of the superior paper we use, it is right to increase our * • . ... , . r . „ . , .. 

subscription rate, therefore we do it. WL advance the price Ol gomcry county, Virginia, diggings.-We were shown, on Monday, some beautiful specimens of 


SULISCl ipiUJii liUC, uiciciuic wc nw 11. luvantc liic pwee o. gomcry-county, Virginia,diggings.-We were shown, on Monday, some beautiful specimens of 

single copies because we find that many persons buy a single copy gold, silver and lead cure from the Alley-Cooper mines in Ixmisa county, owned by Messrs. Joe 
merely to get the map of the particular region they are inter- Tyler and Isaac Cason. The specimen of gold ore was estimated at $1,000 per ton, and the silver 

ested " in ; they can better afford to pay twenty-five cents for ,and lcad ore al from * 1210 ton . with trac « <>* K° ,d that indicated from $ 3 to $6 per ton. 
such map than we canto publish it.—Of'course The Virginias About for.,- ion, of the *11™-and leadio« h»v« b«n ^land .hi PP ed Ne*-«k, n. j. «» 

Will be Sent for the yeai to all that have paid for it at the former , 0 fg 0 i ( i n ,i nest hat arc being worked with the most gratifying results.— Star, April 7th. 

rate, but those that have not paid will be charged the advanced price. -————-- : - 

_ - _ _ - - - Iron OrtP Item*, —The Virginia Midland Railroad shipped qr> tons of ore from Lynch- 

AllfltUl to ike New Advertloement* h Invited.—lt is a very agreeable I burg northward the last week in March.-In Bedford county, Virginia, west of Lynchburg, and 

duty to recommend Messrs. Elder & Nelson to the numerous readers of The Virginias that wc near the Atlantic, Mississippi & Ohio Railroad, P. J. Chapman is reported to have discovered, 

know intend to invest in real estate in these States. These gentlemen can be implicitly relict! on and uncovered for several miles, four large veins of specular ore.-.—At Ferro!, on the Chesapeake 

In these matters; they arc sound lawyers and experienced dealers in meal estate, and one of them is & Ohio Railway, Virginia, a large ness* washer has been erected., and the Pennsylvania k Virginia 
a “born" faimer.——The Old Iron-Side Paint has been proven, by extensive use in this region, Iron and Coal Co., j f. Lewis, Suprrinten .lent, h now sending 10 car loads of ore daily to its 

one of the very best preservatives of exposed metals and woods. It lias given general satisfaction ■ Quinnimont Furnace, West Virginia..- Ore is to be mined in a, short time, it is said, on the 

m a, roofing paint, and is especially adapted for painting all the exposed portions of latgc rnanu- Ham lands, near Barboursville, Orange Co., Va.——Dr. Morris, of Lynchburg, has leased and is 
factoring establishments. The gentlemen offering it are skilful, energetic and reliable. —Our 1 mining the iron ore bed of R. N. Powell near Dickinson's station of the Pittsylvania ft Franklin 

Liverpool, England, advertiser, Mr. Blackwell, is a well known dealer in manganese and other. Narrow-Gauge R. R., Franklin Co., Va.-Maj. Mason expects soon to work 500 Stand* in 

minerals; he handles, the product of the Crimora Mines of tbi» county. Those having manga- i miivng ore from the great beds near Rocky Mount, Franklin Co., Va., that have been leased by 
wese to sell will do well to correspond with him.——Judge Anderson offers the great Glcnwood 1 the Pennsylvania Steel Co , of Stcclton, Pa.——Several leases of iron land have latcl}* been made 
Furnace estate for sale. It is on the James River & Kanawha Canal, now in process of transfor- j by companies in the southern portions of Franklin Co., Va. 


mation into the Richmond & Alleghany Railroad, and by next July will be on a through line of 
East and West traffic. Prof. Campbell, who know* it well, *aid of this in his paper on the James 
River Iron Belts, in the January number of 1’iie Virginias, page 4 :—“Glcnwood Furnace, in 
Arnold's Valley, S. W. of James River, lias been run, with occasional interruptions, since 1849,— 


Copper.—The rhioJora Copper Mine, near Henrlon, on the W. & O, R. R., Fairfax 
comity, Virginia, M irch 22n 1 , shipped its first car load of ore to Baltimore. Rev. J. B. North, 
who is working the mine, it is stated, will won crcu smelting works near the mine. Six men. 


probably, altogether, 25 years; yet there is no evidciirc of exhaustion in the beds from which it I onc a Cornish miner, are now at work in the shift. The Ore-Knob Copper Company, of North 

has been supplied.** An iron king in Glcnwood could find a dominion worthy of his rule.-, Carolina, declared a quarterly dividen 1 of $37,501, or 2*4 P-r cent., March 13d. (Sec its location 

__ V__ k, K.. [ -re,,,.,.,.. u- .1.. :__ ~r 1 on our copper map. > The yearly output is stated to be over a million dollars worth.-The 


The Mountain-Top Hotel and Farm, to be sold by J. Thoinps„n Brown, ihe ,71!) of April .is onc of 1 on ollr cft PP er n **P-> The yearly output i, .Died to over a million dollars worth.-The 

the most delightful place, in Virginia. The description of ihi, property, given in our advertising 1 Miner s Lode Copper Company, of lloston, Massachusetts, is reported to have very rich copper 
columns, is not an exaggerated onc. as all that have ever \ isited the place will testify. The line : nl * I,cs * n ^ ^ alley, and to have passed through very rich deposits of iron ore in developing 

of the Shenandoah Valley Railroad is but three miles distant, and Davidia Station, on the Chcsa-, ,heir «W« r - A min,: h: " • lUo b « n "P™" 1 n ° l f -* r fn,m ,hc Hollow , on the 


peake k Ohio Railway, i* clo*.* at hail l. Thi* end I I12111 id * mi* of th*: m >st charming of mild 
climate mountain homes. 


Iteeen I, Hal cw o f lit 1 iii e iiirii 1 P rope r 11 ew it ilia I in e VI rgtfliw. - I' l» c G re® n brie r 

White Sulphur Springs (West Virginia) for $343,011. to Wm. A. Stuart, of Saltvillc, Virginia.- 

The interest of J. W Mixtcr in the Bertha Zinc Works, at Martin's, Va., to George W. Palmer, 
of Saltvillc, Virginia, fur over $5 3.oo->. The rinr mines are yielding well and the business, of nnc 


s4ify The line : m > ncs * n the Page Valley, and to hav^ passed through very rich deposits of iron ore in developing 

n on the Chcsa-, l ^ e * r co PP cr mine.-A cof>psr mine has also been opened not far from the Dark Hollow, on the 

larinin? of mild ^ Lad iso n and New Market Turnpike, in Madison county, Virginia, on the Blue Ridge, Northern 

1 capitalists having made a purchase of land there. The ore is said to be very rich. From personal 
observations, made not far from this locality, we are satisfied that valuable cupper mines will be 
The Greenbrier developed in the Blue Ridge in Madison. 


NilvtPr.— Prospectors boring for oil, in Preston county, West Virginia, oil the line of the 
Baltimore & Ohio Railway, arc said to have found paying quantities of silver ore, assaying 


smelting is pro ving profitable.-The Catawba Iron Furnace property, some 10,000 acres, in Bote- $ I2 s-°° t ,,n * Near Herndon, W as hint; ton At Ohio Railroad. Fairfax Oo., \ a., there is mncli 

tourt county, Virginia, near the lines of the Valley branch of the Baltimore & Ohio Railroad and . excitement over a “rich vein of silver,** reported as discovered in the Theodora Copper Mine. 


of the Richmond and Southwestern Railway, to J. H. Bra m well, the Superintendent of the New 
York & Ohio Iron-works, at Ironton, Ohio. Phis furnace, when in operation, made a high 


ProffPWMOr Campbell** Paper, on the (Ecology of Apalachian Virginia, is one of great 


grade ordnance and car-wheel iron.-The Powhatan Furnace, formerly known as the Wcstham j v 31 "** h trcat,i nf and illustrates the rock structure of one of the most interesting and accessible 

Furnace, on James River, a few miles above Richmond, Virginia, to the Phila. & Reading Coal and j portiohs of this State, the “Springs Region,** traversed by the Chesapeake & Ohio Railway. 
Iron Company, of Pennsylvania, winch owns large tracts of iron lands in Piedmont, Virginia.—A bed , With this paper and its admirable section in hand, any one “having eyes to see** can very soon 
of ore, on Judge Akers land, near Keyser, West Virginia, on the Baltimore & Ohio Railroad, to ' become familiar with the geology of this region, and get the key for understanding that of most 
Wolf & Gump, leased on a royalty with privilege of purchase. The ore is to be shipped to Penn- j ' irginian Apalachian country, for this section is a typical one. We again thank the .liner* 
sylvania.^—In Scott county, Virginia, 4.2^1 acres of mineral land were purchased by Northern Journal of Sc if net for the use of its illustations and Professor Campbell for therevision of 

capitalists.-R. F. Mason has purchased the MiuvJay tract of iron land near Stony Point, j this paper. The wide publicity The Virginias is giving to such substantial papers, is creating 

Albemarle Co., Va., near the Crickenbcrger lands he purchased some years ago. These are on an increased interest in these Stales.——Colonel Wm. Allan, the head of the McDonogh Institute, 
the Charlottesville & Rapid-Anne R R now under cmistm.iion.-Gen. John I). Imlwden, of near Baltimore, writes us “1 have read The Virginias with the greatest pleasure. You have 


Pittsburg, Pa., bought 5 ">,o>j acres of cod l.m 1 in Wisj C*»., Va. The Richmond & South 
western Railway is to go in that direction. 


entered on a most useful and needed work. The articles published are many of them of great 
value in giving an insight into the wealth of the Old Dominion. Professor Campbell’s article, in 
the bast number (March) is the best and dearest statement of the geological structure of the 
Valley I have seen, and is alone worth the subscription.** 


IftlMt-furiiACf NotCM*—Buffalo (lap Furnace, which was put in blast the isd of March, ( Valley I have seen, and is alone worth the subscription.** 
by the New York & Virginia Iron & Cod Company, was burned on the 30th of March. Loss, ' „ _ “ I I ~ I 

- . , al n " .... . c ..., , —. n . <. ... ' A tort on the Iron Oral near Car kerland Ciliiip, Viral 111 In* by P. 

JM/Xto; insurance, fiS, text. The work of rebuild,..* be*.,, a. once.-The Pem.syv.ima & V ur- j ^ Moored from .he Kentucky Geological Survey, now in progress under Krof. N. S. ShaleV as 

gin'ui Iron & Coal Company, J. F. Lrwis. Superintendent, is relining the old furnace at Fcrrol,; Director, will appear, in full, in the May number of The Virginias. The geological sections 

Chesapeake and Ohio Railway. Virginia. Jt will probably go into blast sometime this month.-' accompanying that report are given on one of the supplements of illustrations in this issue.- 

*rc_ ■ . - c-r.., c\. i 11 1 ... in 1 . ■ 1 his Virginia repon, by the Kentucky geologists, will have a present interest and value now that 

rhe Lucy-Selma Furnace, of the Lnngdalc Iron Company. Alleghany county, \ ifgima, was out j thrcc Un * of rai f way arc heading in that direction from the eastward. 

of blast two weeks in March, during which time it was, thoroughly repaired and its 5- to 10-ton 1 ---- 

eadmia throat-choker, which regularly accumulates ever>' few months, removed. The furnace is Tllf 1 ! 1 Ail of Advertlsini In Ollr Widely Circnlntdft #niliillli(ililil 

making about 28 tom a day. A new furnace, on much the same plan as the old onc, only larger, F* w 5 ? *H uslrat *jf a **i*temein recently made by an advertiser that he had xedved letters 

• . , , . . from Liverpool, New \ ork, Baltimore and Chicago, as well as from other points, m reference 

is now under way and much progress has been made m the foundation work. 1 he new railway , to w h a t he here offers for sale ; each stating that the writer’s attention was called to it by th* 

to die mhtas, some 5 miles, is now in operation. 1 advertisement in The Virginias. 
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Geology 


»y ]■ U Campbell, Washington and Lee University 


(Join inued from Page 45. 

j[n the number of this Journal for July last, a general outline of 
,the geology of the .Great Valley of Virginia was given, and illus¬ 
trated by a section embracing the several epochs represented in the 
Valley proper, and in .the two mountain ranges forming its bound- 

>n .the southeast and northwest. That section may be re- - . - . . ... 

licaj representation ,of .the several varieties of rock•tbe distance of a few miles on both sides of our present line of 
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boring mountains and the valleys beyond. Both the lithological 
and fossil characters of these rocks show that they are the same as 
those on which Lexington stands; but here, as well as along the base 
of House Mountain, they are softer, and not so extensively per¬ 
meated with white veins, as they are around Lexington, where the 
crushing forces to which they have been subjected have not tended 
to harden many of the beds, but have produced innumerable 
fissures that have been filled up by infiltration, and now present 
beautiful veins of calc spar. But the underlying coraline bed that 
forms the base of this epoch,, and crops out so conspicuously near 
Lexington, is not brought to the surface at this point, yet is found 


e surface for many miles on b.Qth sides of it 


section. I have,, therefore, included it. 

Jn the present paper J propose to giye what may be regarded, in j At the distance of two miles above the Baths., we come to the base of 

payt at least, gs grit extension of the same seep results of ob.I Hog-back Mountain, ( This and Wolf Ridge, immediately in rear of 

Servations rpade in the same general direction, but not exactly on it, have evidently been once connected with the two ridges of 

sa. 8 mm ® * • * « « • % . 11 Jf jrtlL « « mm JP*. 111, JI 4-AM A iLk A nj%A.A! am ja JlIU,. mmrnm 1L,. ™®S» — ... 


ifce same line. Moving the line of section about eight miles to 
yard the northeast of my former route, I shall fall back and begin 
again within the limits of the Great Valley ; the reasons for which 
are, first, to renew the connection with the Lower Silurian lime¬ 
stones, that will again make their appearance in an interesting 


House Mountain, represented on the former section ; though now 
separated by a beautiful valley three miles wide.) at its northeast 
terminus, and about a mile northeast of where oar section crosses. 
Here the North River cuts it off from what was once its northeast 
continuation, called Jump Mountain. The Medina sandstones 


anticlinal valley at the other end of the section; and secondly, that! (Rogers, No. IV) that crop out along the faces of the two ridges 

we may pass through or near a considerable number of points of no j s * n ^ gradually as they approach the river—showing a marked de* 

little interest, and easily accessible to the scientific traveler or the|P ress * on at l ^ e point where the river has found its way through. 

Such, however, is not the case with the contiguous and nearlv 


student of geology. , 

What is here presented is, in its main features, the result of a parallel ridge of North Mountain farther west. 

. * . . . . . ' . T _ 1 nr*\. -- r tt 1 1_ — j . t- - r r .1 

survey made several years ago, m conjunction with the Hon. Wm. 

H. Ruffner, LL.D., the present Superintendent of Public Instruc¬ 
tion in Virginia, and who is a gentleman of no mean attainments 
in geological science. Some important details that are introduced, 


The spurs of Hog-back and the face of the main ridge, to the 
height of several hundred feet, display an extensive outcrop of 4 b, c 
(Utica and Cincinnati shales.) These appear occasionally beneath 
the hard sandstones of 5 a, as we pass up through the wild, winding 


canyon tnat nere gives passage to tne waters that come down trom 

observations made by myself in review of our original work. * The! the mountain valleys above, and meet at the upper entrance of the 
main conclusions, however, stand as originally agreed upon. !g° r f? e to North River. Just where the river issues from 

It would hardly be proper to call this an “ideal” section since mountain s ^ ream separates into two parts, forming a 

some of the most interesting portions of it represent real sections small island, in the middle of which rises a spring of sulphur water, 
that nature has opened up to our view on a grand scale—where the; now known as Wilson’s Spring. It evidently rises from the shales 
geologist may revel, or the student of science find interesting and' 4 that here form the bottom of the river 

mooroih .uil'nii. m mmk 4* Ml A* 'OODHQQliOO' iLlOii OOl .Ui!"nuu. llmoui §» Liu dll. rn. diuu uuidluuiDQUUDDDi , QDDl ni Ju. 'll!! 1 juui 


profitable employment for many days together, it passes through 
or near several mountain gorges of considerable depth and extent, 
as well as many points of minor interest, where mountain streams 
have cut their channels through the lower hills and thus exposed 
the various formations along its lines. 

On my former section the series of Professor Rogers was given 
with sub-divisions; and a table appended to present a comparison 


This is the point at which the turnpike leads us into the 
“Goshen Pass,” through which we follow the winding course of 
the river for several miles. 

In pursuing his course through this crooked gorge the geological 
student will find a problem to solve of no little complexity, arising 
in part from the windings of the river, and in still greater part from 
the rupturing and faulting of the mountains themselves. After 


of these with the corresponding periods and epochs given in Pro-! Posing the ends of both Hog-back and Wolf ridges (see section) at 
fessor Dana’s Manual, so far as the equivalents have been definitely! distance of about a mile and a half above Wilson’s Spring, he 
determined in this part of the Apalachian chain. On the section j wil1 find the course of the river nearly coincident with the strike of 
accompanying the present paper, the numbers and letters refer to[ llie Medina sandstones that here dip so steeply on the N.W. face of 
Professor Dana’s.system. Wolf Ridge as to pass the lower beds beneath the stream, while 

Beginning, then, with the southeastern extremity, near the l ^ 10se higher up are cut through in the direction of their strike. 
Rockbridge Baths, we find a natural section cut by the North River! within view of this P oin b and on th ^ opposite side of the river, a 
through a part of 3 a and the whole of 3 b and <*, etc. (Calcifcrous, i S reat downfall from the next ridge (N. Mt.) has occurred, around 
Quebec and Chazy=No. II Rogers). In the immediate vicinity of; which the stream makes a loop of half-a-mile in extent; this slip, 
the Baths these formations are very much obscured by the Quater- however, is quite limited ; for above, and on the right and left of 
nary deposits of drift from the mountains above, but they may be *he fallen mass the Medina sandstones again crop out along the 
studied conveniently at pointsa mile lower down on the river cliffs, j face of the North mountain ridges with a moderate northwesterly 
or on the neighboring hills a little remote from the river, on the di P> displaying their full thickness of about 500 feet along the 
southwest side, where the section passes. For a description of the southeast face, and, with one slight undulation, and subsequently 

... . # - - • - * _ _ 1 .-.j* il - a . 1. a. 1.. r Si 1 .... .— t 11_1.. i 


rocks of this period, the reader is referred to the number for July 

The line of fault presented on the former section continues, with 
a single interruption, some distance beyond the present section, 
crossing the river a short distance above the Baths (N.W.)—the 
older (3) being still thrust upward over the edge of the newer (4a.) 
This junction of the displaced strata can be seen distinctly along 
the river banks at low water, but may be more distinctly traced in 
the hills southwest of the river, and on Hays’ creek northeastward. 

This fault has doubtless much to do with determining the tem¬ 
perature of these thermal Baths, the waters of which have a temper 
ature of 72 0 F., and are kept in gentle but constant agitation by 
escaping bubbles of gas, consisting largely of nitrogen and carbonic 
acid. The remedial virtues of the Baths have been long recognized. 
As we pass up the river in a northwesterly direction we soon find the 
Trenton limestones forming the bottom of the river-bed where the 
strike of the strata can be distinctly seen crossing the stream nearly 
at right angles. The same rocks also crop out on the neighboring 
hills, which generally have a rounded shape and are strewed with 
quantities of local drift from the adjacent mountain gorges. There 


increased dip pSSiing beneath the Little Goshen Valley beyond. 

After careful and repeated examinations of this portion of the 
“Pass,” Dr. Ruffner and myself agreed that the phenomena pre¬ 
sented could be accounted for only upon the hypothesis of a fault 
running parallel with the axis of the mountain chain. Repeated 
observations since our general survey have tended to confirm the 
conclusions originally formed. 

In following the course of the loop in the river, mentioned above, 
we travel a short distance with the strike of the rocks toward the 
southeast, then turn and cross the fault (filled up wiih the debris 
from the face of the broken mountain), and finally change our 
course to the northeast again following the line of strike in nearly 
an opposite direction, and passing beneath the outcropping sand¬ 
stones that rise far above our heads. But we soon deviate from 
this course to one at right angles to the mountain, and by which 
we are conducted through another natural section of 5 a, b and r, 
and apparently pass 0111, riglht upon the beds ol Devonian shales, 
At the base of the mountain, however, from the gap of which we 
have just issued, 7 and 8 are concealed from view', as evidenced by 


_ _.s here; for these argillaceous limestones and overlying t * ie ^ act l ^ at they cro P out a t many points along the base 

shales were too fragile to withstand the denuding force of the vast! raountain at some distance from the road on both right and left, 
floods of water and masses of sandstone bowlders that have, at some In this Little Goshen Valley there are indications of extensive beds 

past past period of time, corne dow n with violence from the neigh- of limonite ores some of which were worked many years ago. They 

are found in both 5 e , and in 8. 

From the Am erlcan Journal of Science and Arts, VoL XVIII, Aug. This valley offers no special facilities for studying the Devonian 
179. Ttevised for Tire Virginias by Prof. Campbell. , shales, which are.found much more fully and favorably exposed 
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Section of Silurian and Devonian Rocks, in Rockbridge and Bath Counties VirginiaCrossing Apalachia. 
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Explanation of the Above Section.— I. General bearing of the section N. 40° W. 2. Horizontal scale in miles, numbered at top; 
vertical scale in feet, numbered at right and left extremities. 3. Limestone strata are blocked , sandstones dotted , and shales ruled. 
4. The periods and epochs are indicated, the former by numbers, the latter by letters , in accordance with the system found in Profes¬ 
sor Dana’s Manual of Geology. 


farther west, but along its western border fora distance of four or 
five miles from the turnpike, in a northeasterly direction, some in¬ 
teresting developments of 7 and 8 are found along the foot of what 
is here called Furnace (or Knob) Mountain, through a gorge of 
which the Big Calf-pasture, the chief fork of North River, comes 
down from the Great Goshen Valley on the west. In this gap 
tolerably well-defined arches of 5 a, are displayed on the right as 
we pass up the river, while on the left (Bratton’s Mountain) the 
same rocks are overlaid by a bed of 5 b. The arch on the right 
hand is the one represented on the section. 

Between this and Mill Mountain lies Goshen Valley, a beautiful 
agricultural region, and one that presents some points of 
scientific interest that are readily reached by the student of 
geology. The section passes near the Cold Sulphur Springs about 
1 miles southwest of Goshen depot on the Chesapeake & Ohio 


crease in size and number; while thin beds of fossil limestone, 
especially in a y are occasionally exposed to view. 

At Milboro depot a line of stages leaves the railroad for the 
Warm Springs, fifteen miles to the west. At the distance of two 
miles we reach the old Millboro Springs where we again find sulphur 
water rising from the Devonian strata (10). Another mile brings 
us to the famous “Blowing Cave,” where it is well worth while for 
the explorer to allow himself at least one full day. He is now upon 
the banks of the Cow-pasture River, one of the upper forks of the 
James. Here the river cuts through a ridge (Cave Hill), exposing 
to view an arch of Helderberg limestone (7) into which a cavern of 
unknown depth extends from which a breeze of considerable force 
issues continually in warm weather. Above the limestones is a 
second arch of Oriskany sandstone [8], in which are numerous 
Spirifer shells well preserved. These two formations may be studied 


Railway. The waters of these springs flow from exposed strata of, here with great convenience; and, if an additional exposure is de- 


10 a , dipping slightly toward the Mill Mountain on the northwest. 
In this valley, as well as throughout this whole region, the Salina 
Period (6) is but indistinctly represented, if at all, while the Cor- 
niferous Group (9 a , b , c), appears to be entirely wanting. But the 
very fossiliferous limestones of the Helderberg (7), and of the 
sandstones of the Oriskany Period (8) are well exposed at Craigs- 
ville, nine miles northeast of Goshen on the railroad, where a 
beautiful encrinal marble is quarried from 7, and also at points 
nearer to Goshen. Just west of Panther Gap in Mill Mountain 
(through which both railroad and turnpike pass), at several points 
a short distance from the base of the mountain, good exposures 
may be found. The mountain itself, at this point, is cut by Mill 
Creek, and its Medina sandstone axis is exposed in the form of a 
closed anticline pushed over toward the northwest so as to give all 
the strata a southeasterly dip. 

Before leaving Goshen Valley we must observe the fact that, 
about the depot and the Cold Sulphur, the upper member of 10 
has been swept off, and in many places a large portion of the 
middle member ( b) has also disappeared. There is a ridge, how¬ 
ever, beginning a mile or less north of the depot, on which all the 


sired, it may be found two miles farther toward the northeast, where 
Stuart’s Creek exposes a similar arch in the same hill, and where 
fine specimens of Favosites are easily obtained. 

Exposures of the members of 10 may be studied along the banks 
of the Cow-pasture both above and below the passage through Cave 
Hill. A short distance below, in what is called “Alum Bank,” we 
found a thin bed of limestone remarkably full of fossil shells. At 
other points higher up and lower down the river similar 
exposures occur. 

Near this place is one of the numerous so-called “Alum Springs”— 
the Wallaudiatoola , an old Indian name. The waters here, as at 
the Rockbridge and Bath Alum Springs, collect slowly from the 
crevices of the dark pyritous shales of No. 10. Springs of this 
class are very numerous among the Devonian shales in Virginia; 
and '.raters of similar character sometimes issue from shales of earlier 
and later dates. Their chief mineral tonstituents are sulphates of 
alumina, lime, magnesia, potassa, soda, iron \Jerrous sulphate], 
with more or less free sulphuric acid. In the Wallawhatoola I 
found, with the spectroscope, a decided trace of lithia. 

The shales of this region, and especially in this valley of the 


members (io</, b f c) appear. I have not found what remains of Cow-pasture River, present three tolerably well characterized beds; 


this group to exceed 450 or 500 feet any where in this valley. 

Resuming our line of section west of Panther Gap we find the 
thickness of 10 <7, b , c to have increased and the lithological char¬ 
acters to have undergone some modifications. Beds varying from 
siliceous slates to argillaceous sandstones are found cropping out, 
especially in b t as may be seen both on the railroad and the turn¬ 
pike. Large quantities of these rocks have been brought from the 
tunnel near Milboro depot. Calcareous concretions of a disc-like 
form, full of veins of infiltrated carbonate of lime (, septaria ), in¬ 


the equivalents, no doubt, of the three recognized epochs of the 
Hamilton Period [This is No. VIII of Professor Rogers’ series.]— : 
Marcellus, Hamilton and Genesee. The lower member consists of 
dark—sometimes black, sometimes bluish-black—shales that split 
readily into thin layers, and even fine scales or slender columnar 
fragments. The middle member has a decidedly greenish tint— 
olive in many places, especially where it appears along the public 
roads, and in cuts on the railroads. The highest division is much 
variegated in color and texture; the beds of shale are yellow, brown 
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and red, while considerable strata of sandstone of argillaceous char- which range in temperature from 95 0 to 98 ° 1'.; the Hot Springs, 
acter are found alternating with the shales. five miles to the southwest, with temperature varying from 100 to 

Among all these are found beds of very calcareous shales passing 108 F., and the Healing Springs in the same neighborhood, with a 
often into impure limestones that abound in Encrinites, Atrypas, temperature of 85 % rise in the same anticlinal fold. , 

Spirifers, etc. The upper member has generally more calcareous About half a mile southwest of the Warm oprings the collected 
beds in it than either of the others. This whole region has been waters of this portion of the valley find their way out in a north- 
greatly denuded, but the sharply rounded, and often cone-like hills westerly direction through a deep ravine, in which are found ex- 

. J «• 1# * . iL a all flu* (ArmafiAfic fWim a tin St 


that are left standing, with deep ravines cut out between them, 
present a striking feature of the landscape, and, at the same time, 


posures of all the formations from 4 to 8 . 

General Remarks ..-[ 1 ,] Throughout the whole region repre. 


afford the means of an approximate estimate of the thickness of sensed on the accompanying section, conformity of strata prevails, 

the whole series of shales, which cannot be less than seven and so continues till we reach the Carboniferous in West Virginia, 

hundred feet [ 2 .) The Medina sandstones that are from 450 to 500 feet thick 

Along the faces of many of the hills that have been recently de- alon 8 the N P rth Mountain thin out to about 350 on Warm Spring 

nuded by floods in the river and its tributaries, the planes of strati- Mountain. Here, too, the structure is less conglomerate, and t e 
fication, and of slaty [metamorphic] cleavage, are both well marks of shore-line formation are less numerous and distinc a 
displayed—the latter so distinct that an unpracticed eye might they are farther east. [ 3 .] It may be well to mention some o 


readily mistake them for the planes of original stratification. prominent points along the lme of section convenient for o s - 

About four miles west of the Blowing Cave the turnpike crosses n exposures of 4 m ay be readily found. No. 5 [Medina] may 
a ridge called Mair's Mountain, topped by a low arch of Oriskany ^ s ^ ces £ ull studied ( n Goshen Pass and on Warm Springs 
sandstone [8], beneath which are exposures of the Helderberg Mountain . whUe the region around Millboro Springs affords to the 
limestones [7] where a small stream has cut its way through the , orer s ' ome of thc fi 6 nest exposures of 7, 8 and 10. But the ac- 

•milk m #> hi, « til n U"! in Ini JShlll* C? t f 9% sT®* 1 f IF % *1 1 W IIP 11 fW shl T% 1 I dflljTl I E _ • - 9 - n. mm 


ri ?f • H ? y ? ndt , h ‘? " dge V,e fi f nd *™ tl ? er f yncUn . a tr0 r Ug u S companying section may serve'as a key to a wider range of obser- 
with the shales of No. 10, out ol which rise the wateis of the Bath vat j on Perhaps the best point of departure would be Goshen, on 

Alum Near this watering place is a cave formed by the washing the c & Q R ‘ ilwa If he wishes to extend the section farther 
out of the softer bed of Medina rocks so as to leave a regular arch toward » the northwest, the turnpike from Warm Springs to Hunt- 
which becomes narrower and lower toward the rear of the cavern, tersviUe in West Virginia, affords a favorable. route for horse- 
givtng the whole cavity the shape of a semi-cone with the dividing back explorations . 

iunn 111 mm mam. -uutiiin, 1 iPi. mm dl&n JLuuu U 1 M m M m, am iOOnboi mm IHk mm fllifr jam m mu. WT mm jsTuJnk 'lit OH «IOi 101 4* jPBii, «1IIi8BMQ«88i I A 



uroes of the Shenandoah Valley near the 
Line of the Shenandoah Valley Railroad. 

Supplemented by Map and Sections. 


BY Till!! EDITOR. 


plane for the floor. This is an object of interest to visitors. Its _ _ _ - — 

location is beneath the ridge, marked “Piny Ridge, M on the section. - - — - — — 

A mile beyond the Bath Alum, our line begins to ascend the e , , , •? n r% -i a 

lofty ridge of the Warm Springs Mountain. To the structural MUG 01 tlL 6 SnOXMUMIOail VallOy Jiailrililu. 

geologist this presents an object of the highest interest. As we Supplemented by Map and Sections. 

follow the windings of the turnpike we find ourselves surrounded - 

first by the debris of the Clinton sandstones and shales [6 and 7 are by the editor. 

concealed], and as we approach the crest of Piny Ridge the Medina - 

sandstones [5 a] make their apj>earance in situ . We are thence Continued from Page 40 . 

conducted by a spur across to the face of the maln^ ridge, where The Basin of the Shenandoah Biver, shown on the ac- 

the road is cut out of the sandstones, exposing their lithological com p aU yj n g map, is generally called the Shenandoah Valley; in 

and fossil features m a very interesting way. Ripple marks and * Ji ; J 0 „. eTT . 

casts of shells in the brown and purple sandstones, and fucoids in reality it is the Northeastern Plateau of the Valley of v lrginia, 

the shales, are of frequent occurrence. rather more than one-third of that great limestone trough, 16 

On reaching the depression of the summit where the road crosses, miles by 330 in dimensions, that extends from the Potomac 

we turn to the left and follow the crest of the ridge for half a mile ,, . . rp . m* . . .1 1,.. 1 * 

toward the southwest to the top of what is known as “flag rock”— b0U ^ Aweb Aeunessee. - w gew ^ 1,1 

the highest outcrop of Medina sandstone on this mountain, having Ming, or “Valley” lands, varies from 500 to 2,000 feet above 

a steep southeasterly dip. From this point, 3,340 feet above tide tide, averaging about 1 , 200 ,—making it a plateau of Onyot’s 

level, the mountain scenery on all sides is very grand. Along the third cl one between 1,000 and 4,000 feet above the sea. 
baseol this ridge, on the northwest side, lies the Warm Springs - , . . r ., xr 1tl 

Valley—a narrow strip of the Lower Silurian limestones of the Great avei 4 e ^ en gth is 136 miles. The breadth of the V alley 

Valley again brought to the surface. On the opposite side of this proper, from the base of the Blue Ridge to that of the North 

narrow valley another ridge, Little Mountain, rises to a less eleva- Mountains, exclusive of the Massanutton Mountains, varies 
tion, but is composed of the same kind of rocks as the main mown- f 12 t u n averaging 18 . The area of the entire 
tam, but dipping toward the northwest. [Along some parts of this , , 4 % 6 .. . , # . 

broken ridge the sandstones are vertical or even inverted.] The dramage-basm (including the small portion drained into the 


olive-colored sandstones, generally found at the base of the Medina Potomac by minor tributaries) is about 3, 


square miles; 


group in this region, appear near the summit of both these op- iqoo ot this is occupied by mountain chains; 2,000 of it is 
posing ridges, and are succeeded by the fragile sandstones and , , , . m, ^ 

shales of the Cincinnati and Utica epochs that form the steep slopes adulating valley plateau. The Blue Ridge, a tangle of two 

of both mountains. These are succeeded by the Trenton [4 a] geologically different mountain chains, makes a wide belt of 

limestones that dip beneath them, but form more gradual slopes fringes and bare on the southeast; the North Mountains, 

toward the middle of the valley, where the older Chazy [3 r] lime- varionsly named mar8ha led like echeloned lines of battle, band 

where the tepid waters of the Warm Springs rise, but widen out aiM ^ ^ or d er tt widely on the northwest; while the Massanut- 
considerably toward the southwest. A short distance to the north- tons, with their two groups of triple or quadruple ranges, 
east of the springs we found Trenton fossils in abundance, like divide its middle nortion into two Darts. The mountain 


considerably toward the southwest. A short distance to the north- tons, with their two groups of triple or cj 
east of the springs we found Trenton fossils in abundance, like divide its middle portion into two parts. 

those we had found just below the entrance of Goshen Pass. chainR are from 500 to 3,000 feet higher thar 

In this anticlinal valley the Lower Silurian rocks come to the ® 9 

surface for a distance of several miles on both sides of the section, Valley. 

the general range being parallel with the Apalachian chain. The Mineral Resources of this Baa 


feet higher than the general level 


The Mineral Besources 


this Basin of the Shenan 


The two ridges that here face each other were doubtless parts of doah are remarkably varied and abundant, because a half 

lateral pressure from a southeasterly direction, the strata were dozen or more of the ^ reat g r0U P 8 ol geological formations, 

pushed up from their original horizontal bedding. But it is hardly those are generally rich in mineral wealth, have here not only 

probable, judging from the present condition of things, that they an exceptionally large development but are exposed, some of 

ever f° rmed complete arches across the valley. It is c.:ertainly them several times, in broad parallel bands of outcrops, many 

more reasonable to suppose that such masses of strata of varying . , . . . . J 1 .. . .. 1i? —, , . \ j 

hardness and strength, and with an aggregate thickness of more than w htt*h coincide in length with basin itseli. I he kinds and 

two thousand [2000] feet, were so ruptured at the time of upheaval character of these resources, the conditions under which they 

as to form a rugged gorge, extending for many miles along the are miiiicl and their relations to each other, and to lines of 
crest of the fold, and that subsequent erosions and denudations by _ 1 _ !_ a J „ JL J • a.l_ - __ n de- 


the fold, and that subsequent erosions and denudations by . _ * .._ :11 , , . , . 1 . ^ 

water widened it out, and shaped it into the beautiful valley transportation will be best understood, in the absence of 


ice and water widened it out, and shaped it into the beautiful valley w 

as we now find it. This is a valley of thermal waters; for, besides geological map, by first considering the general geologi- 

the Warm Springs, near which our section crosses, the baths of cal structure of this region with the aid of the accompanying 
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topographic and partially economic map and geological sections. 

The general geology of this country is very simple, but the 
details are complicated, as a study of the sections given on the 
supplement, or of those on page 42 of Thk Virginias (which 
are, in a manner, typical for the Great Valley), will show. 

The general groups of the rocks here exposed, in belts of 
northeast-southwest stretching country, taking them from the 
east and crossing the 'basin, towards the west, following Rog¬ 
ers’ subdivisions (page 14 of Thk Virginias), are,— (1.) The 
Archaean Bdl , that of the old Metamorphic or Archaean rocks, 
forming, as the Blue Ridge proper, the high eastern rim of the 
basin, a belt of mountains of irregular forms, greatly varied 
in its surface features, underlaid by steeply dipping granitic, 

shaly and slaty rocks. 
dial belt , that of the No. I or Potsdam and associated forma¬ 
tions, a belt of mountain forms flanking with their somewhat 
regular outlines the western foot of the Blue 


( 2 .) The Lower Cambrian or Primm 



ge as broke: 


mountain ranges and foot-hills of sandstones, slates and shales 
bordered by narrow $andy or stony valleys or terraces; it is the 


“piney woods” region of the Blue Ridge. (3.) The Middle 
Cambrian bell, that of the Valley limestones (the Lower Silu¬ 
rian of some), here the valley of the South River, and that of 
its prolongation the South River, and the Shenandoah proper, 
rightly described as the eastern limestone belt of the Valley , 
varying in character as the hard dolomitic lower beds or the 
softer and more calcareous upper beds of the group come to or 
near the surface, as shown in sections and explained by Prof. 
Campbell on page 43. (4.) The SilurchCambrian, or Upper 
Cambrian belt , the central slaty belt of this basin, a broad band 
of broken country, made from the slates of No. III. The 
Valley slates, that extends almost the entire length of the 
basin making this the central slaty belt, the one that divides the 
Valley lengthwise into two parts. In the Upper Valley, Au¬ 
gusta and part of Rockingham, it is a belt of slate lands 
threaded by very crooked streams; in the Middle Valley 
it is a much twisted synclinal trough, as shown in the sections, 
on which are sustained the sand-rocks that from the Massamit- 
ton Mountains and on each sides of which are belts of slaty 
country; in the Lower Valley the mountain masses have been 
denuded and there, as in the Upper, it becomes a central slaty 
belt of broken country, including the Opequon basin, that ex¬ 
tends from the 


doah basin, its western rim the most westerly part of which is 
the Great North or Shenandoah Mountains, is generally from 
500 to 1,000 feet higher than the Blue Ridge opposite, and 
from 1,500 to 3,000 higher than the Valley, forming a 
barrier against the cold winds and storms of the northwest. 

It results, from the above, that this Shenandoah basin has 
some eight distinct, parallel belts of country, most of them ex¬ 
its entire length, included within its limits,—belts 



that differ, more or less, both geologically and topographically, 
and therefore in resources and adaptations. The first, second, 
third, fourth and fifth of these are in the immediate vicinity of 
the line of the Shenandoah Valley Railroad throughout the 
length of this basin; its route is, for most of the way, in or 
along the third belt, the eastern limestone one, that of the 
drainage-trough of the entire basin, the one towards which 
nearly all the streams of this Valley flow, since its surface 
slopes to the southeast more rapidly than it does to the north¬ 
east,—consequently all the resources of the basin, from one 
side to the other, can be brought by gravity alone to the line 
of traffic that follows this trough. 

£J 

The ores and other mineral resources of the five geological belts 
near the route of the Shenandoah Valley Railroad are the 
only <Jnes that can be noticed at this time. The red lines upon 
the map, showing the known and exposed outcrops of the iron 
ore beds of this region, give the best expression possible con¬ 
cerning the location, continuity and wide range of distribu¬ 
tion of this most valuable of minerals in this part of the 
Shenandoah basin. The geological sections, in like manner, 
show as it were the horizontal distribution of these ores, and 
prove, from sound scientific deductions based on careful ex- 
plorations, the vast extent of these ore deposits, showing how 
they underlie a large portion of the entire region, suggesting 
the iron producing capabilities of this portion of the Shenan¬ 
doah basin when these now comparatively hidden and un¬ 
known resources shall be developed. 

1. The minerals of the Archaean belt, the Eastern or main 
Blue 'Ridge.— Copper ores and native copper , are found 
throughout its length in Virginia and in some'placos in very 
large quantities. Some developments have been made at 
Overall’s, in Stoney-man Mt., near 

Gap; but nowhere sufficient to warrant any definite conclu 
sions. 


nr 




arksville,and at Fischer’s 


(5.) The Massanutton bdt, 

nountai 


, " r . 11. A i!. llll ,, 1. . 1 IS, . Ill KUVliO- Near the Fairfax Corner Gap, at the head of Naked 

.assanuttons to the Potomac and beyond. « , - , ,„ r „ 

Iy t y j * j Creek, on the eastern side of the Blue Ridge, in Greene Co., 



.I , , quite extensive explorations have been made exposing three 

southwestern and a northeastern, ^ - 1 „ A , * 0 ® . 

, f v»/wi v if f veins of copper ore, one 7 ft. thick, tor over 3 miles, proving, 
etctacned dcx v vOftt# ■» m /•- it ,® A i * . ■« m 

* i i r Tii-jji \ T n i « by shafts and tunnd, the existence of an abundance of excel- 

extends only the length of the Middle Valley, embraces the t J A J , ,. ’ 

, Z ,, j T t rj*i • \ j xi . . lent ores and native copper. These mines are not far from the 

Mi limovt I infwiiiini #»€! Inn hrwuanp Mi nmon \ rm^ A! I— 1 1 


groups of r 
that make the chain of the Massanuttons 


a 


Silurian (often called Upper Silurian) ranges and their in 
eluded valleys, those made from formations IV to VIII inclu¬ 
sive, of the Massanutton Mountains, and which divide the 
Middle Valley by a mountain chain into an Eastern (the Page 


line of the S. V. R. R .—Specular and mag)ietic iron ores, as 
described on page 38 of Thk Virginias. 


2 . The minerals 



Valley of some) and a Western Middle Valley, 


the Lower Cambrian or Primordial belt 

,xr -.I 





j 





(7) The the Western Blue Ridge 

, a western and more extensive out- are amon S the most P roductive known in excellent iron ores, 
cropping, in a wide belt, equal iu length with the Valley, of chietl ? UrnonU* (brown hematites), described by Prof. Prime 

the same Siluro-Cambrian (Lower Silurian) rocks, formation on P ^ 0 These are found in th!ck Btratlbod de P° slte 80 
No. II, that make the eastern limestone belt, these rocks P ersi8tent in character that they may properly be called con- 

passing under those of III, as shown in the Massanutton sec- tinuons ‘ Theso ores are found in the k y d ™-imca or damourite 

tions, and coming up again on the western sides of the Upper 8latcs tbat [>iy botween the Calciferous sand-rock and the 

and the Lower and along the central part of the western of the Potsdam Bandstone ’ that is > geologically, above the Potsdam 

Middle valleys of the basin. On the western side of this , , „ ^ „ T , , , . 

limestone belt there is, in places, a western slaty belt, one of beanng slatcs the to P of Formatlon Iso ‘ l ~ the metal P latm « 

■ . - y ’ that finished the Lower Cambrian rocks. Their geological 


and below the Calciferous. Rogers considered these ore- 


position and relations in the Eastern Middle Valley (Page), are 

the Shenandoah 




Formation III; but it is not as continuous as the others. ( 8 .) 

The Appalachian belt, a region of generally parallel mountain 

ranges and included, small, broken valleys, formed from 8 ilu- . . , . „ , . . . 

nan, Devonian and the Lowest Carboniferous rocks IV to X ba9in ( coustnicted ty PrQt - Campbell from our joint observ 

or XI inclusive, the North Mountains portion of the Shenan- tions >* The - V rcst on tho wcstern slopes of the Cambrian foc 

* CovT^srrp on* Pac.f <V> 


,n in sections No. 1 and 2 on tho map 


foot- 
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The Most Census and Virginia's Iron Ore*.— Mr. E. 

1L Benton, an Expert Special Agent of the 10 th Census and 
Assistant of the Division of Mining Geology of the United 
States Geological Survey, in charge of the Department of the 
Interior and having its headquarters at Newport, 

Island, will soon visit Virginia for the purpose of obtaining 

samples of its different iron ores. Of course every Vir. 

ginian will give to this gentleman (and to others connected 
with the special information section of the Census) all the in¬ 
formation he can, that this “sampling 11 * may be as well done as 
it can be in a few weeks bv those that have never studied in 
the field the geology of our great State. • 

And yet we are bound to say, no matter what may be the 
standing of the “Expert Special Agents,” that it is much to be 
regretted that this work has not been entrusted to some one 
of a half dozen men that could be named, citizens of the 
State, who are already familiar, from years of exploration and 


The Iron-miikers of Wythe County, .» md 

Vicinity, and their Fox es find Furnaces. 


By Edward Shelley, of Wytheville,V a.—March 15,1880. 


( 1 ) The makers of forged iron and the forges where they 



fr 

I - 


11 


study, with the location and extent of our iron-ore deposits 
men who hnmo where these ores are and how to sample them by 
groups, so that their general character may be fairly ascertained, 
and who could not be misled by the representations of the 
ignorant or the designing, or deceived through lack of knowl¬ 
edge of the special conditions under which our ores are found. 
Some of our great iron-bearing formations are not the iron¬ 


bearing ones of other States, and some of our richest deposits, 
as now developed and in use, havo been condemned by experts 
who drew their conclusions from geological conditions with 
which they were familiar in other States. Some ridiculous 
(there is no other word that will express it) finds have already 
been made in a neighboring State; let us hope to escape from 
such “sampling.” 

If our great geological iron-belts could be taken up one after 
another, and each be properly sampled throughout the hun¬ 
dreds of miles in which each is exposed, there can be no ques¬ 
tion but that the result would be every way advantageous to 
the State. Again we say, let ns do all we can to make the 
best of what we consider a bad arrangement, with the promise 
that we will see this matter through and scan closely the re¬ 
sults. We want no such farce as the “mining” showing of the 
9th Census was. 


1 . David Pierce, at High Rock, Reed Island Creek. 

2 . David Forney, at Reed Island Creek. 

3. Graham & 'Robinson, at Graham’s Forge, Reed Creek. 

4. Alex. Pierce, at Pierce’s Forge, Cripple Creek. 

5. John P. M. Simmerman, at Chadwell, Cripple Creek. 

6 . David Huddle, at Lockett’s Forge, Cripple Creek. 
William Bell, at Raven Cliff Forge, Cripple Creek. 

8 . Stephen Porter, at Porter’s Forge, Cripple Creek. 

9. James White, at Speedwell Forge, Cripple Creek. 

10 . Kincanuon’s Forge, Rye Valle 

J. F. Kent’s Foige, Reed Creek. 

( 2 ) The pig-iron makers and their furnaces: 

1 . David Pierce, Fancy Gap Furnace. 

2 . Graham & Robinson, Old Furnace. 

3. Graham «fc Robinson, New Furnace. 

4. Howard & Sanders, Walton Furnace. 

5. Abraham Painter & Co., Brown Hill Furnace. 

0 . Graham & Robinson, Eagle'Furnace, Cripple Creek. 

7 

8 

< 


Crockett, Tate A Co., Raven Cliff Furnace, Cripple Creek, 
ayers & Oglesby, Wythe Furnace, Cripple Creek. 

9. David James & Co., Speedwell Furnace, Cripple Creek. 
10 . Lobbcll Car-wheel Works, White Rock Furnace, Cripple 
Creek. 

(3) Furnaces building or projected : 

1. Bv Graham & Robinson, at Reed Island. 

i \U 7 

*■ By Crockett, Tate A Co., on Percival estate. 

3. By Crockett, Tate & Co., on Win. Pierce estate. 

4. By Wythe Iron Co., near Porter’s Forge. 

f>. By Hendricks Ar Co., on Win. Porter property. 

6. By James M. Clayton & Co., at Martin’s Station. 

The mineral properties that have been sold and bought in 
this region, within the last three months or so, as far as I am 
informed are:—The John S. Noble Zinc,Iron and Lead estate, 
bought by Messrs. Hendricks, Van Liew and Judge S. Sher- 

rard; the Callie Kitchen Zinc, Lead and Iron property, sold ; 
the Win. Porter and the Quesenberry properties, besides tim¬ 
ber lands, sold; the Lobdell Car-wheel Co., of Delaware, lias 


? 

j 



The County Superintendents of Schools in Virginia 

will help along its development very materially if they comply 
with the requirements of the following law which went into 
operation March 4, 1880. 

L Be it enacted by the General Assembly of Virginia, That 
the Commissioner of Agriculture be required to receive, in the 
name of the state, from the county superintendents of schools 
and preserve in proper form in his cabinet, any charts, maps 
geological sections, mineral specimens, specimens of woods 
specimens of the productions of their respective counties 
and any written descriptions illustrating or pertaining to the 
physical structure and mineral or other resources of said 
counties, which the above officers may be able to furnish; and 
that the said Commissioner of Agriculture shall include in his $ 225 , 000 , and it is supposed that as much more will be spent 

annual reports so much of the information thus furnished him j in erecting works and putting them in oijcration. Several of 


has bought the Walton Furnace, the Painter or Brown Hill 
Furnace, and the Panic Furnace (the last they have renamed 
White Rock) and the estates belonging to them, and some tim- 

Graham & Robinson have bought some small 
tracts of land ; Robinson, Tate & Co., have bought the Wm, 
Pierce estate and the Percival farm ; the Bertha Zinc Company 
has bought the Robert Calfee Zinc Mines and property, and a 
site for zinc works, at Martin’s Station ; the Wythe Iron Com¬ 
pany (John S. Noble & Co.), has bought part of the Iron 
Mountain, 15,000 acres. These purchases, including that of 

Clavton ifc Co., at Martin’s, amount to over 




these are already under wav: the Bertha Zinc Works arc 

• 

finished. 




as may in his judgmont be conducive to the public interest. 

2 . That the county superintendents of schools he instructed 
to combine with their regular official visits such examinations 
of the mineral deposits and geological structure of their re¬ 
spective counties as far as may be practicable and which in 
their judgment will not materially interfere with their official 'groups Va. and W. Va. with the Southern States, all those S. 
dixies and which might increase their usefulness by means of [of the Ohio, showing that the Eastern and the Middle States 

are falling behind in the percentages of production of iron 
in the U. S. while the Western and Southern States are ad¬ 
vancing. In 1878 the Southern States produced, of the U. S. 


Trade Moving* Westward? is the title of an 

elaborate statistical article in the Iron Age (Feb. 28). It 



information thus collected and imparted to schoo. Jk\sl «rrj 
school officers, and the people generally in regard to the 
geology, mineralogy, and geography of their respective counties 

and of the State. 

3 . That at least once a year the county superintendents of 
schools shall report to the Commissioner of Agriculture, giving 


roduct, some 27 per cent, of the charcoal pig; 12 per cent, of 
ituminous coal and coke pig, (remarking that in this pro- 

v r ...---—-- 0 --, 0 - c duction during the last 6 years “notably the S. States have 

the results of their observations and explorations of their secured a marked advance*); 10 per cent, of the rolled iron 

exclusive of rails, and 11 per cent, of the iron rails. 


respective counties 
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Iron-making In Virginia a Hundred and Fifty 

Tears Ago.— Ill September, 1732, Col. William Byrd, F. R. 

S., of West over, on the James, the owner of vast possessions 
and the foremost man of the Colony of Virginia in. his day, in- 
order that he might learn “the Mystery of making Iron,” 
visited a furnace that was then in operation at Fredericks- 
ville, Spotsylvania county, Virginia, in charge of Mr. Chis- 
well, an account of which he left, in manuscript, under the 

title of “A . Progress to the Mines” which has been published 

in a rare and costly volume called ths “Byrd Papers.” From 
that the following interesting extracts are taken. They will 
be read with interest, and, perhaps, with profit by the iron- 

-There is an abundance of Col. 


makers of our time. 


Byrd’s 


“Oar” still left at the old site, which is not far from the line of 

its New River coke: 





the Chesapeake & Ohio Railway 
it has been a long time, too, since the forests of 
have been vexed with the ax, and coaling timber is abun¬ 
dant. It is time for a new “Fredericksville.” 

Mr. Chiswell had his home in the forks of the “Pomunky,” 
having reached which, Cob Byrd says :— 

“I found Mr, Chiswell a sensible, well-bred Man, and verv 




frank in communicating his knowledge in the Mystery of 
making Iron, wherein he has had long Experience. I told him 
I was come to Spy the Land, and inform myself of the Expence 
of carrying on an Iron work with Effect. That I sought my 
Instruction from Him, who understood the Mystery, havin 
gain’d full Experience in everypart of it; Only I was very 
sorry that he had bought that Experience so dear. He an 

swer’d that he would, with great Sincerity, let me into the strange thing about 
little knowledge he had, an 


and Firpmen, which will be difficult to do, you may easily run 
800 Tuns of Sow Iron a Year. The whole charge of Freight, 
Custom, Commission,* and Expences in England, will not ex¬ 
ceed 30 Shillings a Tun, and twill commomy sell for £6, and 
then the clear profit will amount to £4„10. So that allowing the 
ten Shilling for Accidents, you may reasonably expect a clear 
Profit of £i, which being multiply’d by 800, will amount to 
£3200 a year, to pay you for your Land and Negroes. But 
then it behooved me to be fully inform’d of the whole Matter 
myself, to prevent being imposed upon ; and if any offered to 
put tricks upon me, to punish them as they deserve. Thus 
ended our Conversation this day.” 

Having ridden from Mr. Chiswelhs house to the mines, some 

25 miles, and partaken of a lunch, Col. Byrd continues:— 

“When our Tongues were at leisure for discourse, iirij Friend 
1 me there was one Mr. Harison, in England, who is so un i- 
yersal a dealer in all Sorts of Iron, that he cou’d govern the 

as he pleased. That it was by his artful Manage¬ 
ment that our Iron from the Plantations sold for less than 
that made in England, tho’ it was generally reckon’d much 
better. That ours wou’d hardly fetch 6£ a ^Tun, whe 
fecht 7 or 8, purely to serve that Man’s Interest. Then he 
explain’d the Several Charges upon our Sow Iron, after it was 
ut on Board the Ships. That in the first place it paid 7s 6 a 
un for Fire being just so much clear gain to the Ships, 
which carry it as Ballast, or wedge it in among the ~ 

when it gets Home, it pays 3s9 eustome. These Ar¬ 
ticles together make no more than 11s 3, and yet the M.er. 

' y their great Skill in Multiplying Charges, Swell the 
account up to near 30s a Tun that time it gets out of their 





’s 




Hands, and they are continually adding more and more, as 
they serve us in our Accounts of Tobacco. He told me a 
great sincerity, let me into tne strange thing about Steel, that the making ot the best 
d so he immediately entered upon remains at this day a profound Secret in the breast of 


the Business. He assured me the first step I was to take was a very few, and therefore is in danger of being lost, as the Art 
to acquaint myself fully with the Quantity and Quality of my of Staining Glass, and many others, have been. He cou’d 
Oar. For that reason I ought to keep a good Pick-ax Man at only tell me that they us’d Beech Wood in the making of it in 
work a whole Year to seardi if there oe a Sufficient Quantity, Europe, cfc bum it a Considerable time in powder of Ch 


without which it would be a very rash undertaking, 
shou’d also have a Skilful person to try the richness of the 


ope, cram it a uonsiaeraoie time in powder ot un&rco&l; 
That III billt the Mystery lies in the Liquor they quench it in. After 

dinner we took a walk to the Furnace, wnie 


urnace, which is elegantly built 

in • i sririir .' « 


oar. Nor is it great Advantage to have it exceeding rich, be- of Brick, tho’ the Hearth be of Fire-Stone, There we saw the 


> is paid 4 Shillings for every Tun 
rhicti is a Shilling cheaper than the 


cause then it will yield Brittle Iron, which is not valuable. Founder, Mr. Derham, who is 
But the way to have it tough is to mix poor Oar and Rich to- of Sow Iron that he runs, whic 

- ether, which makes the poorer- sort extremely necessary for last Workman had. This Operator lookt a little Melanchol 

the production of the best Iron. Then he sliew’d me a Sam- because he had nothing to do, the Furnace having been Co 

attle. This 





all the Per- 

greasy, and not exceedingly heavy ; but it produced so brittle sons he had contracts with had basely disappointed him. But 
a Metal, that they were oblig’d to melt a poorer Oar along having receiv’d a small Supply, they intended to blow ve 
with it. He told me, after I was certain my Oar was good soon. With that view they began to heat the Furnace, whicL 
and plentiful enough, my next inquiry ought to l>e, how mr it is 6 Weeks before it comes to that intense heat required to run 
lyes from a Stream proper to build a furnace upon, and again the Metal in perfection. Nevertheless, they begin to blow 
what distance the Furnace will be from Water Carriage; when the Fire has been kindled a Week or ten days. Close b 


roper to 
fornaee will 

Because the Charge of Carting a great way is very heavy, and the Furnace stood a very spacious House full 
eats out a great part of the Profit. That this was the Misfor “ ' .“ 


of Chareoa , 

holding at least 400 Loads, which will be burnt out in 3 


tune of the Mines of Fredericksville, where they were oblig’d Months. The Company- has contracted with Mr. Harry Wi 
to Cart the Oar a Mile to the Furnace, and after twas run lis to to fall the Wood, and then maul it and cut it into pieces 

• . nr A A 1 A . \ A 1lir«l ‘ TT* IS A i £* - A • 1 _ ... _ .. . .1 TL _ • _ A _ At _ TI # 1 . 1 « 


into Iron, to carry that 24 Miles, over an uneven Road 
Rappahannock River, about a Mile below Fredericksbur 
a Plantation the Company rented of Colo. Page. If I were 
satisfv’d with the Situation, I was in the next place to consider 


to of 4 feet in length, and bring it to the Pits where it is to be 
to coal’d. All this lie has undertaken to do for 2 Shillings a 



OflVWAT V* l#<UIV Pw#* V lit* IV/U J JL ▼! I JLIl pAWVV % V \ / V AJk G * V* WWW C1II 1 J|P‘ « * WJ VM’V' WiliV* JIAVMCP W1I VJk 

whether I had Woodland enough near the Furnace to Supply Coal it for 5 Shillings a Load, consisting of 100 Bushels. The 



it with Charcoal, whereof it wou’d require a prodigious Quant 
ity. That the properest Wood for that purpose was that of Oyly 
kind, such as Pine, Walnut, Hiecory, Oak, and in short all I mov’d 
that yields Cones, Nuts, or Acorns. That 2 Miles Square of 
Wood, wou’d supply a Moderate furnace; so that what you 
fell first may have time to grow up again to a proper bigness by a wooden Dam. 
(which must be 4 Inches over) by that time the rest is cut 
down. He told me farther, that 120 Slaves, including Women, 
were necessary to carry on all the Business of an Iron Work 
and the more Virginians among them the better; Tho’in that 
number may be comprehended Carters, Colliers, and those 
that planted the Corn. That if there should be much Garth 
it would require 1G00 Barrels of Corn Yearly to Support the 
'People, & the Cattle employ’d; nor does even that Quantity 
suffice at Fredericksville. That if all these Circumstances 
shou’d happily concur, and von con’d procure honest Colliers 


Fire in the Furnace is blown by 2 Mighty pair of Bellows, 
that cost one Hundred pounds each, and these Bellows are 

a great Wheel of 26 foot diameter. The Wheel 





But there is great want of Water in a 
dry Season, which makes the Furnace often blow out, to the 
reat prejudice of the Works. Having thus fill’d my Head 
with all these Particulars, we returned to the House.” 

“Over our Tea, Mr. Chiswell told me the expence which the 
Company had been already at amounted to near Twelve 
Thousand Pounds; But then the Land, Negroes, and Cattle 
were all included in that Charge. However, the Money be¬ 
gan now to come in, they having run 1200 Tuns of Iron, and 
all their heavy disbursements were over. Only they were stil 
foret to buy great Quantity* of Corn, because they had not 
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Strength of their own to make it. That they had not more' contim-ed from page 57 . 

tjjan 80 Negroes, and few of those Virginia born. That they, hills and undulate in the swells of Fox Mountain and other 

needl 40 Negroes more to carry on all the Business with their 1 ore-bank ridges where their ores are exposed and mined, and 

own Force. ^ They have 15000 Acres of Land, tho’ little of it | then pass from sight, to the westward, under the higher rocks 


except in Iron, and of that they have a great Quantity. 0 f t j ie wes t W ard belts. Sometimes the outcrop edges of these 
Mr. ritz williams took up the mine tract, and lad the ad-. , . . , , ...» . A ? A , 


jlijia julv? alc»V 4> (Mure c&v* 4 iii.i • A * i 

dress to draw in the Governor, Capt. Pearse, Dr. Nicolas andi? lates ar ? overturned and they appear dipping to the eastward: 

ftfiril with linn liv \rliirh mn. if the miner follows the foldings of the strata he will eventual- 


foldingi 

ly find them resuming westward 
the sections. 



s, as a mass, as shown in 



Mr. Chiswell to be jointly concern’d with him, by which con 
trivanee he first got a good price for the Land, and then, when 
he had been very little out of Pocket, sold his Share to Mr. 

Nelson for 500£; and of these Gentlemen the Company at 
present consists. And Mr. Chiswell is the onl 

them that knows any thing of the matter, and has 100£ a year . 

for looking after the Works, and richly deserves it. After; tlllie the exposed outcrops crumbled down on the drainage 

breaking our Fast we took a walk to the principal Mine, about slopes and made “banks” of ore, masses of mingled clays, shales, 




:ie eastward outcrop edges of these ore-bearing 
slates once rode higher up the foot-hills than they do now, (as 
shown in Section No. 5, copied from Lesley); in the course of 



a Mile from the Furnace, where they had sunk in some places I iron ore, manganese, etc.—the slates and whatever they contained 
about 15 or 20 foot deep. The Operator, Mr. Gordon, rais'' 


the Oar, for which he was to have by contract Is 6 p. Cart- 
Load of 26 Hundred Weight 

all the Laborers he wanted for this Work of the Company 
after the rate of 25s a ' r 


This man was oblig'd to hire 



, and for all that was able to clear, property and at 
40£ a-year for himself. We saw here several large Heaps of] Iron-works, 
oar of 2 sorts, one of rich, and the other Spongy and poor 
which they melted together to make the Metal 'more tough 

To IK CuNTINTED. 


having decayed in confused heaps. Such ore-bankB may be seen 
scattered all along this iron-bearing horizon, especially where 
the Cambrian hills are mere swells, as on the Mount Vernon 

the Fox Mountain bank of the Shenandoah 




These wastings are often deposited beyond, gen¬ 
erally westward of the slates in place, and so it often happens 

that the miner and the iron.master, knowing only of “pockets” 

of ore, lose their “veins" and, after floundering for awhile, 
without guide or clue, conclude that the “pocket” is exhausted 
and abandon the lands. It is a common thing to hear such 
views expressed, and yet every well informed mining engineer 
knows that they are incorrect. The only proper view, the one 
that furnishes a substantial basis for development, is that of 
Prof. Wm. B. Rogers, who, in 1838, after a thorough exami- 


The Paper on the Copper and Other Resources of 
the Floyd-CarroH-( rayson Plateau,— part of which, 

with map and geological sections, is given in this num¬ 
ber,—is one of very great value, not only because of its rarity, 
very few having seen it or even known of its existence, but 
because it is the onlv known publication that gives any de¬ 
tailed, authentic information concerning one of the richest 

mineral regions of Virginia, one embracing some 1,300 square, ... . . 

miles of her territory, that included in the counties of Flovd, j na * IC)n °* tbld Cambrian belt entirely across ^ V lrgima, wrote v 

Carroll and Grayson, lying on the expanded top of the Bluej“ Its iron ores are both rich and of inexhaustible extent The 

Ridge in the southwestern part of the State.—The full title of;continuity of this iron-bearing series of rocks, bordering our 

the rare pamphlet from which this paper is reprinted, in full, Great Valley on the east throughout its entire length, is cal- 

(aiiiil for w ic we we m ebtec. to Dr. C. M. Stigleman of| cu j ate( j to a jj largely to our estimate of the manufacturing 

resources of that Valley. For although numerous localities of 
the ore have long been known and resorted to, it is only by 


Floyd C. H., one of the most efficient of Virginia’s County 
Superintendents of Schools) is, “A Geological Visit to the 


Virginia Copper Region, 
formerly P 


Bv Richard O, Carrey, A. M., M. 


the evidence of this continuity derived from a careful geolog- 

tile extent of this item of 


The value of every 


u v r 

D., formerly Prof. Geology, &c., East Tenn. University; late 

^mt. Medical (.hemistry, Shelby Medical (.College, Nashville, foal examination that just views of 

Ie ™: : Author of‘Geology of Tennessee >’ Report on Allegha- 0Hr minera l wealth could he obtained 

iiy Mining Co., ‘Report on Copper Hill Mining Co., &c., &c. 4 . . . . .. . . u , ,, , , , 

Knoxville, Tenn.: Printed by Beckett, Haws & Co., Book and iron estate ,n thw beIt w,n b e greatly enhanced when the condi- 
Joh Printers, Gay Street. 1859.” The colored map and sec- tions and relations of this great ore-bearing belt are understood. 

tions, in two sheets, accompanying it are imprinted, “Lith. of!— Manganese Ores are among the abundant products of this 
L. F. Citti, Richmond, Va.” A “dedicatory preface,” the only 
rtion we omit, is addressed to L. H. Anderson, M. D., of 
aineeville, Ala., who accompanied Hr. Currey during his 
explorations. In that Dr. C. says they spent a month exam 



ining Floyd, Carroll and Grayson counties, Va., and Ashe and 
Alleghany, N. C., “traversing these 5 counties throughout 


y '» y ,yyyyyy 
belt; they almost invariably accompany the iron ores, as a man- 

anese-bearing stratum, sometimes in the ferro-manganese pro¬ 
portions, and in some places, as at the Crimora mines, the slates 
become manganiferous rather than ferriferous and the result 
is deposits of manganese of remarkable extent and purity. 


i 




length and breadth, and traveling in them a distance of; Having the same geological range as the iron ores, of course 
480 miles. Each important mineral lead was taken up by us K x , , , . , . 

order, and tracers entire length: and every mile, and 1 the - v ma ^' bc 0X P ected to have a llk ? ext « m,on [ ron their 0Ht ' 

had been made on these leads, were personally j cro P to the westward. 1 am satisfaed, from the known ex- 

ana examined, our desire to read these mines thorough-! posnres, that a vast quantity of this valuable mineral can be 

ly inducing us to descend many shafts and explore many obtained from this belt .—Beds of Kaolin, Fir e-day*, some of 

tunnels that had been abandoned, and where more cautious them proven to be of great extent, are found associated with 
feet would have refused to follow. This preface is dated, . * * *•*!• 1 n a i i. „i -__ n „ 

“Knoxville, Tenn., Dec. 1st, lS59,”-a date that explains why i the iron nre outcro P 8 of th,s belt: tbe * v bave resulted fr0IU J he 
this valuable contribution to the scientific and economic geolo-; deca J" ot ‘ the * lates that bear the iron * Analyses and tests that 
gy of Virginia is so little known, for just as it must have been have been made show that these clays are as good as any 
issued the whole country became involved in a gigantic civil j known for the purposes of the potter and the brick-maker.— 

war and in the devastation that followed, at his home, most of! Bbn, t/ei!otf\ and red ochres are plentiful in the same relations, 
the copies of this pamphlet must have been destroyed; the one i * * * ii n . ^ ^ 

we have is the only “survival we know of; the learned Doctor'. . - mi , 1 _ . ^ A> 

1 - :one to his reward and his “relict” cannot find a’ be,t The -V are now manufactured m I age, says Professor 

copv of this his last work. j Prime ( see page 3 b).—(rlas*sand of a superior quality, fine 

o better use can be made of our columns than to grace | and pure, can bc had in any quantity in the vicinity of the 

tlmM .with this unknown, important record ot original ob-; Potsdam sand-rock, a product of the weathering of that rock, 
servations; that honor maybe accorded to oue tliat laboured 1 m\ i* u> ini i i 

earnestly and honestly, as Ins work shows, to aid m the devel- „ ,,,, , . .. „ 1 1 

opment of Virginia, and that those now striving to carry 011 ■Buildingstones, some ot them excellent tor furnace construc¬ 
ting work may nave the benefit of his observations aii^ de- i tion, are found in the formation No. 1.—(For details of this 
dnetion^ formation sec Professor Campbell’s paper, page 42.) 
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3. The minerals of the Middle Cambrian (Lower Silurian) 
belt, the eastern limestone belt.— Li) fie stones of various kinds 
are the special resources of this belt. (See No, II, page 43.) 
These are perfectly inexhaustible in quantity and all the qual¬ 
ities desired for any purpose can be had from one or another 
of the many thick beds that enter into this formation. One 


Lower Helde berg limestone , an arrangement that places a 
superior flux in proximity to these excellent ores. There are 
other exposures of ore in this group but I do not now know 
their relations. It is worthy of mention that the water-gaps 
to these valleys open towards the South Fork. 


The ores of the northwestern group are described by Prof, 
bed furnishes a stone containing 1JS.30 percent, of carbonate of j Prime on page 35. Prof. Rogers, in his Virginia Reports, 
lime (page 15 of The Virginias). — Cement of the best quality j mentions the limestones of II and VI as occurring in the Big 
is made from the lowest beds of the formation (p. 43), and j Fort Valley while the red shales and ores of V are on its sides; 
dolomites of the right kind for basic bricks.—Colored marbles the Little Fort Valley he says is occupied by III. He writes* 


are quarried in places in the Valley and good building stones'. “In both these valleys iron ore occurs in great abundance not 
arc furnished by some of the beds .—Zinc and lead are found 'only in connection with III, but with V, 



associated with the lower beds of this formation in many 
places; these have not been proven in this part of the Valley 
except that there are outcrops of zinc ore near Waynesboro. 
Pockets of brown hematite iron ore are of frequent occurrence 
where the limestones are wasted ; some of these have proven 
quite extensive, and the ores very valuable for mixing with 
others. 

4. The minerals of the Siluro-Cambrian or central slatv belt.— 


is procured from 
both these formations to supply the 2 filrnaees near by* The 
ore of V is found to be peculiarly rich and valuable and may 
be traced for several miles. 



occurs 



in 


the Little Fort V alley. Viewing the abundance and excel¬ 
lence of its ores, and the facilities of transportation which it is 
to be hoped will ere long be afforded this part of the State, 
this mountain region would seem to be destined, at no remote 


Beds of excellent iron ore * are found associated with the upper 



beds of Formation III. Professor Rogers makes 
mention of “heavy beds of valuable iron ore, of which exten¬ 
sive exposures have been traced for great distances along the 
borders of the slate subjacent to the massive sandstone (IV) in 
this region.” The ore of this formation makes an iron of re¬ 
markable toughness, one much sought after for car-wheel and 
ordnance purposes.— Slates, admirably adapted for mar! e- 
izing, good for flagging, etc., are quuGried from this belt near 
Staunton. I see no reason why the same ones should not be 
found further east. Prof. Prime refers to these slates (p. 35). 

5. The minerals of the Massanutton belt, formations III to 

VII or VII.I.—The Massanutton Mountains, as the map shows, 

are in two well-defined groups, a northeastern and a south¬ 
western, each of these has the general form of a long, some¬ 
what canoe-shaped, synclinal trough, as shown by the sections. 
In consequence of the structure of the mountains and their 
included valleys all the geological formations from II to VIII 
inclusive, are there exposed in one place or another: therefore 
this detached belt is a great compact storehouse of mineral 
wealth. The Union tics of formation III, ores held in great es¬ 
timation, are especially abundant and very accessible in the 
northeast group; some of the beds are manganiferous and 
deposits of manganese are associated with them. Prof Rogers 
says of this ore in the Big Fort Valley. “It presents a specta¬ 
cle truly imposing, from the magnitude of the deposit in 
which the workings are earned on.” The limestones of II also 
outcrop in the Big Fort Valley of the northeastern group 
where they have a special value for blast-furnace flux.—Of 
special importance to this region are the Clinton or No. V. iron 
ores, that are found in great abundance, and where they can be 
cheaply mined, within each of the Massanutton groups; for 
these, under the names of red shale or fossil ores , are every¬ 
where in great demand for mixing with other ores to improve 
the quality of the iron made. The iron outcrop line in the 
southwestern group, on the map, is that of these ores; the red 
members in sections 2 and 3 show* how* these ores outcrop on 
the sides of and under run the valley of Cub Run. Prof. 
Campbell and myself concluded that this ore-bearing syncline 

of V occupies from $ to 10 miles of the length of this trough- 
like valley between the Middle and the South mountains, with 
an outcrop from 30 to 100 feet thick, (the ore yielding 55.24 
of metallic iron and but 0,10 of phosphorus); dimensions that 
guarantee a vast quantity of ore. The same sections show 
that the central part of this symcline is a bed of No. VI or 




day, to become a busy scene of manufacturing industry, 5 
vision that, after the lapse of 42 years, this famous Geologist, 
may perhaps see become a reality through the agency of the 


Shenandoah Valley Railroad 


utiding stones abound in 


formation IV of this group.—The Forts-inouth is open towards 
the line of the railway aud these ores may be brought out by 
gravity if desirable. 

The section (No. 4) of the North Mountains, by Joseph 
lies ley, reveals the structure of the western side of this Valle}. 
It shows how the same iron-bearing formations, III and V, 

outcrop again, but associated with VII another of Virginia’s 
great iron-producing rocks. 

Space forbids mention of the agricultural and forestall wealth 

of this basin, of its abundant water-powers, of its all-the-year 

round agreeable climate;—it is enough to say that these will 
not be dwarfed by comparison with its mineral resources as 
here briefly sketched. 

The opening of this line of railway to a connection of these 
vast stores of mineral wealth to the coals beyond, and to the 
great markets on either hand, will doubtless soon make a 
reality *of another thought of Virginia’s great Geologist, bom 
when contemplating these very riches,—“Anticipation, con¬ 
fiding in the certain deductions of cautious scientific research, 
already begins to sketch the gladdening picture of successful 
industry—crowding population and wide spreading improve¬ 
ment, which, at no remote day, it will be its happy lot to 




_ The.'BeMurees of filer Virginia, by C. R. 

Boyd, E. M. of Wythevill e, Va.,—is a wort announced, by 
bn Wiley & Sons, Scientific Publishers, 15 Astor Place, 
New York City, as soon to appeal'. It will be sold by the 
publishers, to whom subscriptions may be sent, at *2., postage 
or expressage extra. 

We spoke of this forthcoming book in our last issue (p. 3it 
We hope every one in any way interested in Virginia will 
subscribe for it. Mr. Boyd has been for a long time engaged in 
cxploringand surveying the region he describes, and is thorough¬ 
ly competent, from training and experience, to prepare an ex¬ 
haustive and reliable work on its vast resources.—In the circular 
sent us by the publishers they describe Mr. Boyd’s volume as 
“A work designed to show the mineral and other resources of 
this section of country, which oilers to enterprising men one 
of the finest fields for investment in the world. Here are 
found immense deposits of Magnetic and other Iron Ores, 
Bituminous Coal, Zinc, Copper,'Lead, Salt and Gypsum; all 
being of great puntv and easily worked. The work will also 
show the staples of the various counties, the methods of trans¬ 
portation ancl access, and contains some ten full page sketches 
made by the author. The whole book will be exemplified by 
a large and finely made map, showing the Geography, Geolo¬ 
gy and Topography; of this region. It will he well printed 
and appear in Svo size.” 
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{Hy Richard O. Currey, formerly Professor of Geology in the University of East Tennessee, 

etc.—Illustrated by a map and sections J 


The Copper and Iron Region of the Floyd-Carroll- drained off. Thus on the east we find Little River, while on 
Grayson Plateau of the Blue Ridge in Virginia, etc. ' wee * are Elk, Peach Bottom, Fox and Wilson creeks, 

coming from the base of the Iron Mountains. 

Passing into North Carolina we find the same drainage flow¬ 
ing in from the east and the west as just noticed in Grayson. 

1 . Introductory.— When, during the summer of 1&59, it 1 These water courses are important features in the prospective 
was proposed to me to undertake the examination of the geol-idevelopments of this region, for no better water power can be 
ogy and' mineral wealth of the Copper Region of Virguiia, I d ? 8ired t ! ia:l1 ia to be found upon these tributanes for al 1 kinds 
embraced in the counties of Floyd, Carroll and Grayson, the * manufacturing operations. 

request was cheerfully complied with, for the reason that | Along these mountain ranges are many elevated peaks, 

the field was comparatively new and I was desirous of examin. 1 affording most extensive and beautiful views. Buffalo Moun- 

ine the relation between tnese mines and those at Ducktown ; 1 tain, in tlie Blue Ridge, is one of these well known points. 


at the same time to contribute to the development of a mineral . From its towering hump may be had a view of the Peaks of 
region that stands second to none in the Union, not only for i Otter to the east, and of Pilot Knob in North Carolina; while 
its supply of ores, but also for their richness and extent. jnst as extensive and as splendid a view is obtained from 

In the performance of the duties of the survey, the three [Point Lookout, in Buck’s Mountain, not far from Indepen- 
uounties mentioned, together with Ashe and Alleghany, in 'dence, Grayson county. 

North Carolina, were traversed in various directions; the* However, notwithstanding the ruggedness of many portions 
leads traced out, and the strata crossed, requiring a travel of | of this district, there are enclosed oetween the ridges and 
480 miles in the five counties. 'mountains fertile valleys, in a high state of cultivation; the 

Desirous of constructing a geological map of this region, I grassy meadow, with grazing herds, surrounding comfortable 
labored under the disadvantage of not being in possession of j country mansions, while the burdened orchards and promising 
an accurate geographical map, having frequent occasion to fields of com on the declivities indicate thrift and comfort, as 
correct the existing maps, especially with reference to the! well as skill in husbandry, 
water courses, which serve an important purpose in mineral 
regions in affording power for mills and blast furnaces. Any 
errors therefore upon the map, geographically, must be at¬ 
tributed to this fact. 


This entire region is admirably adapted for agricultural 


my 

and for stock raising. The son es a 





... o Q O 

to be as accurate as the survey could make it 
were drawn as each county was traversed, and illustrate 
order in which the several strata lie upon each othei 



ndian corn, wheat, buckwheat, tobacco, oats and rye—while 

_ , . . i . i n . T i , for grass they are scarcely excelled. Hence its adaptation to 

In delineating the geological formations^ I have endeavored ■ the culture of the cereals, to which the farmers are beginning 

lhe sections j t 0 direct their attention. It was with surprise that we were 

informed that they were dependent upon other portions of the 

, . , _ r . . „ T . . . . - A . country, especially upon East Tennessee, for flour. There in 

In this ‘Visit, I have deemed it proper to set forth the w country better adapted for wheat, and no better water power 

agricultural resources of this district, as also i ts climatology, can can be fmend anywhere, for converting it into four. 
fora mining region must possess the necessaries of life to render Buckwheat is cultivated very extensively, at the time of the 

visit, being in full bloom, the distant fields on the mountain 
tops presenting the appearance of a covering of snow. The 

70 ousliels per acre. While the valleys are 


it desirable or profitable. 

2. Physical Geography.—Agricultural Resources. 
Climate.— The Copper 
embraced in the counties 


r Region, described in this survey, is yield is from 40 to 
es of Floyd, Carroll and Grayson, in the given up almost ex 

ir* * • ' lit • |i is* « • lj ,, • , #• , B 

l • «n «trM« ® a tr% *i jTi « nit f ""fc ««nm. ,«ri m < i nn «r% «»■ * .. ... .J. _ 1 ...... _ ... J. J I, 



Mountain on the west, and the Blue Ridge on the east, both would produce as fine pasturage after a few years, as is to be 

of which in their northeast course gradually approximate, until j found in the meadows. Judicious cultivation, and grass after 
merge into one chain at the northeast corner of Floyd. 

Iron Mountain presents a regular course N. 54° E., 
while the Blue Ridge is not so much inclined to the east, its 



bearing being about N 
elevated of the two ranges 
physical features of the entire adjacent country 


the soil is exhausted, would keep these mountains in 
etual vigor. 

’he tobacco crop is the pride of Virginia. Every man has 

dimr to his means, and 



. 10° E. The Blue Ridge is the more his patch of greater or less size, according 
^es, and impresses itself on the general yet it was surprising to see such limited 

curing the leaf. 


Although thus enclosed by mountain ranges, this region is the appearance of the crop 


arrangements for 
Its culture is well understood, judging from 




not a v 


but composed, as stated, of numerous ridges and Although corn is cultivated extensively, vet it was diminu- 


mountains with their intermediate valleys, which observe no tive in size. I am disposed to regard this soil as better 
regular direction, and consequently the smaller streams, which-adapted for the different grains than for com, and believe that 
so abundantly drain this entire region, are very tortuous in,more would be gained by directing attention to the cultivation 
their course; the entire drainage of the country, however, of such products, for which it may be suited, than to force it 
being from the base of the Blue Ridge westwardly to New beyond its capabilities. For there are not in the soil the ele- 


River. 


This stream 


coming 


mm ir m 

from N 


orth Carolina, flows ments for maturing the Indian corn, while the same labor be 


through the counties under examination, receiving several stowed upon wheat and grass would more than 



tributaries, and finds an out-let through Iron Mountain on the remunerate. But let it be borne in mind, that while such 
western boundary of Carroll county. Thus hi Floyd, Little change is advocated, it is not intended that only the vallevs 


River takes its rise by three branches in the Blue Ridge, and should be cultivated. The hills on the contrary are sometimes 
running westwardly through Iron Mountain, empties into more fertile and more productive than the valleys; the forest 

war m mm ** ■%, ir m * TT n jr m M _ . JT V 


New River. In Carroll, Big Reed Island Creek heads up in growth on t]ie summit of these elevated places clearly indi- 



, size. 


Beaverdam, and 



? 


Little Reed island Creek, and then beech, hickory and walnut. 


poplars are of like gigantic 
The natural growth of the forests are oak, chestnut, 


forces its way through Iron Mountain to the channel of New [n many places are to be seen forests of crab apple trees, of 
River. This is an important point in any railroad enterprise large size and great height, heavily laden with their native 

pii. afford ill Cr flip frtllv nrflptinjl- iVnif o cfmn r# jfiir t/1 /yhi fill £3 1*2 VII AH f nl»a 1 1 m* 



only 


region 


lance at the 

freighted f.n 


Chestnut creeks in the southern part of this county pursue the orchards to be found on every farm, at this season 
same western course to New River. In Grayson, New River their utmost capacity with choice golden fruit, 
may be said to afford the basin, as it traverses the center of the The climate is delightful, and with the exception of an oe- 
eounty, into which the waters of both ranges of mountains are casional case of typhoid fever, sickness is scarcely known 
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among the population; and this would be n stranger to them, of gneiss, interstrati tied with a trappean rock and greenstone,* 
were the proper precautions used in those habitations where it in which are found the magnetic oxide of iron. Course NL 


prope 

is accustomed to prevail. 

The variety of freestone, sulphur and chalybeate waters, 
lias already attracted visitors from abroad. Altogether this 
region is well adapted for sustaining a dense and thriving 
jiopulation. There are here all the elements necessary for the 
uceessful prosecution of the various industrial 


54° E„„ and dip almost vertical. 

These micaceous slates, in the northern portion of the' 
district, have a course N. f>4° EL, whilst to the south in Alle¬ 
ghany and Ashe counties, North Carolina, they deflect at a 
greater angle to the west, partaking of an almost east and west 
course. At Ore Knob, for instance, the strata run N. 70° E. r 


siiweooiui pruBBuubiuu ur mu various industrial pursuits, 

whether connected with agriculture, or with manufacturing 1 w |,j] e on Roane Creek, and as they approach Jefferson, they 

mills, coouer smelters, wool factories, "\T V r\° F TW’ntiH . ^ oftlorcATi fhov am arruin fu rn 


operations. Flour nulls, copper smelters, wool factories,, ru „ N. S5° E. Bevond Jefferson they are again turned 
stemmeries and manufactories, could here find the material for i towards the south, tlie lateral pressure'which produced the 
successful operation, and ample water power for propelling! uplifting of the strata, here impinging upon the granite up- 
thn machinery. heaval in Gravson county. 


the machinery 

All these sources of wealth still lie donnunt, awaiting the 
wand of the monied magician to call them into existence. 


With a narrow band of talcose slate, there next occurs the 


tgneiss and olivine rock extending from Floyd through Carroll 
fl. Tiik Gkolooicai. Fkatckks of thk Yikgixia CoiM*KK s »nd into Grayson, where it is singularly ruptured by a pro- 


trusion of granite, around which it encircles and reunites at 
the termination of the granite in Ashe county'. In this gneiss 
roek, Dossessimr all the characteristics, in portions of its 



IIkuio.w —Although embraced within the limits of the Prima¬ 
ry System of rocks, yet the diversity of slates which compose 
this district, and the appearance ot a granite upheaval in its 
very center, render its study very interesting, and* its mineral ■ stratum, of a Trap rock, occurs the Trap or Native Lead , as it 
prospects very important. * is called, consisting in the impregnation of the vein rock with 

. The series of rocks consist of granite, gneiss, olivine, green- particles of native copper, ranging in weight from one grain 
stone, mica slates, hornblende slates, chlorite slates, talcose' 1° hve pounds. The vein rock is ot a beautiful olive color, 
slates and quartz veins, in some of which are found beautiful |*verv dense, and tilled with radiating crystals of tremolite of a 
crystals of garnet, tremolite, prehnite, act indite, amethystine greenish color. 

quartz, staurotide, tourmaline, rutile, and others, only of ai Sometimes the particles are so finely disseminated through 
mineralogical importance. -the rock that their existence is only proved by hammering it 

The regular series in which these strata occur, containing into dust, when they are aggregated and flattened into stales, 
also two extensive 



this a very important 

the mineralogist. For in these strata are to be found veins of | Grayson, the upheaval of granite, 
the ores of copper, hydrated oxide of iron, magnetic oxide ot This upheaval adds interest to the geological and mineral 
iron, lead with an important trace of silver, while some of the character of this region. Beginning at Elk Creek, in Grayson 
chlorite slates may yet be found to be the resting place 1 county, it extends, gradually widening, a 8. W. course into 
of gold deposits. i Ashe county, North Carolina, and terminates near the north 

Bv reference to the map, the order of the roek r-trata will, fork of New River. The main portion of the granite upheaval 
at once be seen. i is west of New River, its central action to all appearances 

East of the Blue Ridge, along whose elevated crest runs the ! being in Buck’s Mountain, some live or six miles S. W. of In¬ 
boundary line between the counties composing this district and 1 dependence. From the most elevated summit in this ramre 


those on the east, there is found a granite ledge coursing N.E. 1 Mount Lookout—there is a gradual descent, the altitude of the 

and 8.W. This granite is very massive, and is quarried and mountains, north and south gradually diminishing towards the 

worked up into millstones. Such is its compactness and suit- extremities of this upheaval. Near its edges the granite is. 
ableness fertile purpose that 1 was informed by Col. M. D. j found injected into the crevices of the slates. It presents an 
Carter, of Patrick, near whose residence the ledge is found, inclination to the S. E., apparently, as in Patrick, over-riding 
that a pair of these millstones had been in constant use in his the gneissoid rock on the west. 

_ — .... am. Illllllllll it.. UUIlli. m— -a. _ <Uu. .. _ "UUUI" ' ill Hiu.i. >UUu. UUu •UUu „ _ 


grist null, on the waters of Dan River, for fifty years, and that 
they had worn away only six inches during that interval. 

This i 


In Carroll, the gneiss and trappean rocks are skirted with a 
soapstone stratum, which, beginning near Greeneville, runs 
granite presents the appearance of having been sub- N. 54° E. within two miles of Hillsville, the county seat of 
jected to a lateral pressure at the time of its upheaval, for it Carroll; thence through Floyd, within two miles of the copper 
over-rides the succeeding strata of gneiss and syenitic granite., mines on the west fork of Little River; thence it deflects more 
The dip of the gneiss rock varies from forty-five to eighty de- to the east, passing within two miles of Jacksonville, the 

ing most vertical nearest the granite. It is of a dark county seat of Floyd; thence deflecting still farther cast 





color, very compact and tough, and has a course N. .>4° E. 

Next in order of occurrence is found a thin stratum of soaj)- 
stone, which, on account of its refractory nature, is used for 1 some places, eunstitues immense ledges, its greatest outburst 
hearthstones and other purposes. ' being near the Toncrev mine, in Floyd, and near Jacksonville 

Then follows a narrow belt of micaceous r 11 11 : - , s “ 1 ~ - 

slates, occupying the eastern declivity of the B1 
which is deposited the ore of the Carter Copper 
Danville Turnpike, in Patrick county 

The crest of the Blue Ridge again presents the gneiss rock' western boundary of the copper region, lies an extensive strati- 




micaceous and bornblemlic It is of a reddish color, soft and*easily worked. n soon 

1 be invaluable 
ting operations. 

Between this soapstone stratum and the Iron Mountain, the 


along 


with olivine, and large veins of quartz, imbedded in which are 

beautiful crystals of tourmaline. The course of the strata _ __ 

this ridge is N. 45° E., dipping to the 8. E. at an j here are also found numerous quartz veins lyino- near to and 

’ t _ _ _ A • - M H • . » . Tr - —'d g* I 


fication of 
the mountain 




angle of 60°. 

his is again succeeded by a narrow strip of talcose slate 
blending into micaceous, chloritic and liornblendic slates, con- i copper lead with its lateral branches, extending from The 
stituting the eastern half of the copper region. In these strata northeast corner of Floyd, through Carroll and Grayson to 

1 • * mi ” • - J S 


the copper 
great northern 



is found the southern copper 





Knob, in Alleghany county 


e, reaching from the north-; Elk Knob, North Carolina. They dip at an angle of 45 v to 

the 8. E., and possess a course Is. 54° E., varying in certain 

localities to a greater or less angle of inclination, from their 

proximity to some elevated ridge or mountain. The upper 
and may lead to the development of important copper mines! portion of these slates, in Grayson, are less elevated than in 
beneath. Some of these quartz veins are very extensive, eon-! some parts of Carroll or Floyd ; the mineral veins acquirin'* 

stituting immense ledges of a pure white color and very 1 importance according to the altitude of the country ^ 

. ...V ...j_“ .. ... >11. „i* j a * 1 %l a :... 4* *_j ii .. . .>» 


iroliiia. Numerous quartz veins are to be found 
among these slates, some of which contain fragments of gossan 


compact, their conirSe partak ii ng 
stratum through which they are ini 


generally of that of the 
injected 


In the midst of these slates, there occurs a limited stratum 


The blending of quartz and chlorite slate on Poplar Camp 
Mountain is beautifully displayed. 1 

We have already remarked that the existence of these vein- 
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ings of quartz in chlorite slate afford strong grounds for be-1 found in the adjacent mica slates. It is said that “Mountains 
lieving that auriferous deposits may be found in them, a belief] are the mothers of minerals,” and it is well verified in this 
which acquires importance from the fact that small particles j district, the most valuable veins being found in those parts of 
of gold are said to have been washed out from the soil at a. the lead where there is the greatest alt' 
locality about seven miles N. W. from Jacksonville. It is in 
the same order that gold occurs on Coqua Creek, in Tennessee 


titude. 


To ire Continued. 



to the west of the copper region, in the midst of the chlorite and j The Richmond & Southwestern Railway; 

quartzose slates. and the Resources of the Country it Traverses 


This description of the geological formations so far apper- 
tains to the copper region of Virginia. It is not irrelevant to 
the objects of this “Visit” to extend our description farther to 
the west for the purpose of showing its contiguity to the coal > 
fields of Wythe and Montgomery. To this end two of the! Gentlemen : 
geological sections are extended to that deposit, showing the 
intervening; strata. [Not extended in The Vikginias, because 
Dr. Currey evidently did not himself examine the country far 
west from the Copper Region. 


Ky Prof. N. S. Shaler, of Harvard University. 

Cambridge, Mass., March 22, i§!fc>. 



After descending Poplar Camp Mountain, the conglomer¬ 
ates and slates of the semi-metamorphic formation occur, suc- 


It will give me great pleasure to set about the preparation of the 
preliminary and final reports concerning the geological and other 
resources of the proposed Richmond and Southwestern Railway 
which you request from my hands. The work is the more satis¬ 
factory to me from the fact that I have, at one time and another, 
seen nearly all the line to be traversed by your road, and the most 


important parts of it I have traveled over more than once. Moreover, 
ceeded by the magnesian limestone, sandstones and shales of j these journeys have been made in connection with my work on the 
the Cambrian System. In these limestones are found valuable! Kentucky geological survey, and with the especial object of de¬ 
deposits of lead, which have been profitably worked for manyjtermining the practicability of a road that should open the mineral 

" JL . 'll M 4* 1 11 * a H II 


years. The ore occurs in the forms of sulphuret and carbonate— 
the former being found In veins of rotten or decomposed 

limestone, the latter generally in beds or pockets at the in-jsatisfied me that the section from Central Kentucky to the tide- 



districts of Western Kentucky to the central and seaboard markets 
from which they are now absolutely sealed. These travels long ago 
satisfied me that the section from Central Kentucky to the tide- 

tereection of the veins. ' " ate f re S io , n °[ Virginia not only affords the easiest set of grades 

"The limestone strata at the ferry on New River form an!! or the track oi araiIwa y an X route south ot New York, but that 
anticlinal axis, the course of the strata being N. 50 ° E.; the '“^e^es a reg.on, on the whole ncher m mineral, timber and 

^ l P * rom thence gradutt^y^mo. ea*>..ig j . e / • One mile qj- the desirableness of this road, from a commercial point of view, 

west a synclinal axis is lorn. led, tl. ie strata again assu. anc j the facilities the district offers for its construction, 1 have made 

b!. dip..At thisjDlaco R PP^^the limestones and shales of the j frequent notes in the various publications of the Kentucky survey. 

Lower Silurian 
and are succeed 

# which lie, as it were, in a basin for by the depression of (that have stood the test: of years, when 1 say that: the line you have 
# the limestone strata. _ ; chosen, from the Mississippi to tide water, combines more natural 

The extent of these coal measures is not yet fully ascer-, advantages than can be secured, by any of the existing lines. 

tfeined. It is known that they exist in I.lontgomery county.y ..% stated, these advantages areas follows: In the distance be. 

near Christiansburg, and that‘they mav be traced southwelst [ ^ r ecn the seaboard and the Mississippi, this line will traverse more 
through Pulaski and Wythe. They“ are of a bituminous miles of coal area than any existing east and west road. It is about 

nature, and in the future development of this country will i ™ ne hundred and fifty miles by the meanders of the road line from 
iln.l,, tiriniininripfoiriif rifirt Tli pi r pmnticniitv tn flip mnnpr minpc Gloucester to the Mississippi. Of this distance over four hundred 

^ ;" ; ;y"; . s '" r ‘y ', pf ry 1 "j" •, *^''i|i* basin of the upper Kentucky ,pU! - u— a-„a — 

placing inclose juxtaposition, inexhaustible mineral wealth i: „ eJn h.cmw-. ,v,% 

and an abundant supply of 


This stretch of four hundred miles 
, , , . lies in two distinct areas, that of Eastern and Western Kentucky. 

--- 8U PP*y 01 CO j.\° p r ^pare it tor market. # .Besides the cannel coal, this field includes some coals that can be 

While, therefore, we may readily miller that the metamorphic worked raw, and very good coking coals; there is also a small un¬ 
slates were subjected to a strong lateral pressure, causing them developed area of anthracite coal. 

to overlap each other at the time of that great volcanic action,] If the road should pass through Pennington Gap, or, if passing 

when the elevated crest of the Blue Ridge was upheaved, so through Pound Gap, a branch twenty-five miles long should be laid 

these limestones and shales, westward of the Iron Mountain,.as far as Pennington Gap, it would enter an undeveloped field of 

were so lifted and depressed as to constitute folded strata, be-j dye-stone iron ore which has been worked for years for local con 

coining less marked westwardly, till the last fold or depression] sumption. This is certainly the best field for cheap iron ores of 

forms the basin in which the Wythe and Montgomery coal I hi g h grade, awaiting development, in all the Apalachian region. 

fields are found. Among the metamorphic slates, the lateral] Three other iron ore belts of proven quality are traversed by your 

pressure from the southeast broke the continuous strata, and Pf°Pp se( l line, viz., those of the Red River district, the Edmonson 
P - - - . . .. .. .. . 1 district, and the } 


caused them to overlap each other, thus presenting a dip to • .mu me muuuy River district, all in Kentucky; you also 

the southeast, and a uniform course to the northeast. Whilst ravene the iron d.stnct of the Valley west of the Blue Ridge, which 

westward of the mountains, although the same upheaving and The proposec f road will traverse the ^ untouched forests of 

lateral pressure acted in a line parallel to the lorinei, the. i lar j WO od timbers that this country now affords; I believe that the 
limestone strata were simply ioldeu in wave like lines, the roa( j WO uld find in these forests a basis of profit for many years to 
summit of each wave being denuded, and exposing a senes of come. From the time you enter the Blue Ridge until you pass the 
anticlinal and synclinal axes. eastern confines of Madison county, Kentucky, a distance of not 

The relative position of these strata is readily seen by far from four hundred miles, the forests of white-oak, walnut and 
reference to the geological sections accompanying this “Visit, poplar are as yet essentially untouched. 

In view, then, of the discoveries of copper which have been The other mineral resources of this district are numerous and 
found in the mica slates of this region, the question presents; valuable. In the Blue Ridge there are extensive but little devel- 
itself, Is this a true mineral region i As far as the geology of °ped deposits of copper. For at least fifty miles of its course your 
the distract is concerned, it maybe read ilv answered hTthe line passes through the Virginia gold field, where for many years 
affirmative. I)e LaBeehe in his Geological Observer states, m ' nes have been worked in a desultory and speculative way, and 
that the most valuable mineral deposits of copper and tin are . I . bel ' ev f. ^g.Hmate mining will yet find a large reward. 

always regarded as belonging to tlce metamorphic slates from CUnch River t0 Kentucky, is underlaid by deposits which 

niw/i f tin rrmufoct \ w t\ I riii n io anfimi ft nrl .... _ _ • _ ^ 9 4 F 



your road should take the southern 
you would traverse the Southern Ken 


those engaged in mining to prefer certain rocks above others, ducky petroleum district, where there is an abundant supply of 
as affording the most reliable indications. N ow we have such high-grade lubricating oils which are now cut off from effective 


t . a . high-grade lubricating 

a region in this \ irginia Copper District ^ The existence ot transportation, though their products find iheir way to market in 
two granite upheavals, with the surrounding gneissoid and small quantities by wagon. 

trappean rocks, stamps the metalliferous character of the lodes At various points you pass extensive deposits of high-grade jild* 
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ing stones, including the well-known Tennessee marble and raising district for its area in the world. 


dolomites of Kentucky. 


In the section from the Tennessee to the Mississippi we have 


The agricultural resources of this district are more varied than.again a fair agricultural country, beneath which we find some val 
those along any of the other east and west railways. In Virginia, uable glass sands and pottery clays. 

you pass the northern part of the cotton belt, and for one hundred The whole of the line you propose to build, whichever of the 
or more miles are in the tobacco region. The valleys of the Upper several routes you may finally determine upon, extends through 
Clinch are limestone lands and contain excellent grain fields. In lands fit for settlement. At least ninety per cent, of the soil 
the coal belt you have thinner soils, yet they are excellent for within ten miles of the way will be found arable, and that not fit 

tobacco, the culture of which has been hindered by want of trans. for plough culture is good timber land. Your line is on the aver. 

portation. In Central Kentucky, a limestone district, are the richest! age, by road distances, at least twenty-five miles away from any 
and most permanent of ail soils; they have long given large exports'existing railroad. 


of grain and hemp. In Western life you again enter upon a The whole of this district is exempt from droughts, yellow fever 


tobacco region that alone exports 



tobacco to afford a very and peculiar insect pests. The land is, on the average, of better 


fair business for a railway in the shipping season. quality than in any other district known to me that possesses the 

The price of lands along this line is, on the whole, cheaper than same advantages of mineral wealth. 

The good-will of the people in the section to be traversed is 
assured in advance. I know, by much contact with them, that 
are very anxious to have such means of communication with 
the outside world. Nothing in their history has led them to a 
factious opposition to such enterprises. I believe that you will 

the 



in any other part of the continent where there are no disabilities 
arising from the climate. Leaving out the seaboard of Virgini 
and the central agricultural district of Kentucky, the average price 
of lands, which are almost all arable, will not now exceed about 
three dollars per acre, and this where the mineral and timber re¬ 
sources are of great prospective value. By getting possession ofj find nothing but hearty co-operation from all the people i 
lands through purchase or a gift, or on condition of the construction J sections you propose to traverse, 
of the road, I believe that a million of acres of mineral lands, im-| The point selected by you for your port is, in my judgment, the 
mediately adjacent to the railway, could be secured at a cost not : best place for harborage of modern cargo ships on our coast. That 
exceeding five hundred thousand dollars. Taking the value of no point between the James and the Rappahannock was taken for a 
similar lands along the Pennsylvania or the Baltimore and Ohio principal harbor in the early days of the country is, I suppose, due 
Railway, such a body of land would, soon after the construction ofjto the fact that the ships of the last century required less water, and 

the needs of defence demanded more landlocked conditions than 
The climatal conditions of this region are excellent. Between this affords. All the harbors at the mouth of the Chesapeake Bay 
the Blue Ridge and Western Kentucky the line runs at an elevation arc 1 favored by nature, and this section seems to me to combine 


your road, be worth about as much as the road would cost. 


of one to two thousand feet above the sea, and so escapes the heats! more advantages than are afforded by any other part of these waters, 
its southern position would entitle it to. Statistics show it to be| The preliminary report on the line of your road will, I hope, be 


the healthiest part of the United. Stales. 



country, but one that favors small fanning and manufacturing in¬ 


is not a plantation ’ ready by the middle of April. 


dustry. Its sparse population is of good material, and the low 
prices of labor will make the work of railway construction moderate. 

Presuming that your ;iroad will be built in successive sections, 

from the coast line towards the Mississippi, I may say a word con. 

ceraing the resources the line will find open to It during the years 
of its advance westwardly 


Very respectfully yours, 

N. S. SHALER, 
State Geologist of Kentucky. 

7. b the . Directors of the Richmond and Southwestern Railway . 


The American Institute of Mining Engineers will 

When the line is completed to Lynch-! probably have its next meeting in the Lake Superior mining 
burg, you should secure a share of the large tobacco shipping in-, region, for two weeks at some time during the coming sum- 

. flu j* . fll mi ^ if"iirni i m qui in _ II ® _ a .urn __ m ill _ _ m ,DD _ _ i ,j JUUUb U1L Uuuu , UUUb . Ulluw iiiiiui _ CZ7 Cj 

We had 


mer, that taking the place of the spring meeting, 
expected the next meeting to be held in Staunton, but mem¬ 
bers have long desired to go to the great mining region of 


terests to and from that point. The timber adjacent to this section 
of the railroad is of good quality and should furnish an export of 
considerable value. The general agricultural value of the lands is 

tmr 9 much of it is excellent in quality, and the road would °P ena ! Michigan and "only lately could arrangements he made to go 

ingham county, the line traverses a valuable gold field which before j Zt A Yil 1 ! f. g ? * ?“*’ tKe 

the civil war had yielded, if reports may be believed, over two ®P ln '° ‘g l 1 e ' g mas will jy that tune be more 

millions of dotlars in bullion. From Lynchburg west to the Ken- developed and m abetter condition tor showing tlieir vast 

tucky line would be the next natural section. Although in this resources. . 

section, for a part of the distance, your line runs parallel to the At the last meeting W. N. Page,.Hawks JSest, W. Ya. 

Virginia and Tennessee Railroay, it is separated from it by one or j and J. E. Johnson, Longdate, V a., were elected 

more difficult mountain ranges, and opens up a new region to J The Institute itself is honored by having such active and in¬ 

transportation. The agricultural value of this range of territory is telligent mining engineers in its membership. 

* • SI • 111 1 « . . _ 'll .... a 1! _ _ II * II'.... A 
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good, the valley of the Clinch especially being excellent land. In 
passing the Blue Ridge, or on its flanks, you cross a belt of iron 
and copper bearing rocks that on your line, or by short feeders, will 
give you access to valuable elements of commerce. When you 
enter the coal fields of Wise county, you at once obtain access to a 
source of fuel supply that is greatly needed by all Easter Virgin . 


A Map of the Catskill Mountains, by A. Guyot, for 

sale bv Charles Scribner s Sons and B. Westermann & Co., 
New York, has come to us “with the kind regards of the 
author.” This map by Prof. Guyot, of Princeton, the first of 

ire, lutfUi tUBu ... ® 


geographers is, like everything that comes from his 

can be worked to advantage. Near this line you have, in Botetourt j extreme v we come, because it is good, honest, and re- 

and Montgomery counties, some fields of anthracite coal which * le work. The map, < )n a scale of 3 miles to an inch, is a 

have not yet been sufficiently worked to determine their full value; • picture of the topography of one of the most noted groups 

lam, however, very hopeful of their future usefulness, especially! m ^ American mountains; it is accompanied by four pages of 
for smelting purposes. In the valley of the Upper Clinch you pass! altitudes (elevations above tide) of points on the mountains 
some admirable building stones. The Chesapeake and Ohio Rail -, and places near, for our author always, and rightly too, insists 
way is only about fifty miles from this part of your line. The ad that we must know the facts of the relief of any region if we 



erstand it. Having given us a map of the north¬ 
eastern group of the Appalachians proper, we hope our geo- 

: will now turn his attention to the middle group of 

m • « II TT’ • • • ^ i 


mirable success it is winning with the same set of resources gives 
good promise of success for your project in this section. 

The section from the Kentucky line to the populous centres of 

that Suite traverses the best undeveloped coal area in this country. ostein in the Virginias. 

I know of thirty levels of workable thickness, including two excel-; * _ 

lent canncl coals. The unculled hard-wood timber of this district mi,. Powipiffm rw»i nnA n 

will find a ready market in Central Kentucky and the large manu-; V, Ato' K 

will find a market in the East as well as the West. Stone-Cliff station, on Isew i 1 1 yer, W. \ a., on the hue of the 

From the point where you cross the Tennessee and Nashville Ch<*apeake& Ohio Railway, 30 ., miles West o Richmond, 

Railroad west to the Tennessee River, vour line will traverse the P uttm S U P 101 c ? k , e ° VenS and the b 1 u,ld, r ?^ tor the 

Western Kentucky coal and iron fields. This is the best part of company s and laborers accommodation, under George W. 

the so-called central coal field of this country, and it contains the! nwell, M. E. as superintendent. This Co. has secured 

largest known stores of iron ore between the Mississippi River and i lj 040 A. ot New Liver coal lands at this point. As soon, as 

the Alleghany Mountain system. This is also an excellent region; 100 ovens are completed as many more as the locality will ac- 

for hard-wood cpnstruetion timbers, and is also the largest tobacco* 'commodate, say from 100 to 200, will be constructed. 
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£N umber 4. 


The Manufacture of Coke. 


[Written <*xpr****ly for The Viboisias by L. Bomelmaua, M. E., of tin* Kuvnl School of 

Minos, Bo I plum, of CharteHton, Wpki Virginia.) 


1 

' battery, raise steam very economically, although it is a doubt* 
; ful policy to put heavy loads over strongly heated walls. 

In all these applications the gas is utilized in close proximity 

riefd 


of 


Conti ntf.ii fkom Pai.f 45. 

All these ovens, heated by the floor and mainly by the side 
walls, are from three to four and a half feet wide,' With three 


to if not on the ovens which generate it. The yiem 01 gas 
varies in quality and quantity while coking and the evolution* 
of combustible gas is stopped during the period of loading and 
unloading. These facts make it difficult to use with advantage 

and the danger of intro* 



, uv„, wuv. ^ W u. «,« . umi niuv. " 1 l.* uu « t } ie gas from each oven separa^.,, 

leet the penetration of heat is more regular, but the nature of due ing fresh air in the collecting flues, during loading and 
.the coal to be coked may require more. ^ 

Among the coals which agglomorate by heat, good coke can 

Ibe made with those containing from eighteen to forty per cent. 

.of volatile matter. It may be said also that this coke may be which are so connected with the doors of rectangular ovens 
im&de in almost any of the known kinds of ovens, provided the i tJjat when the door opens all communication is closed between 
unethod of working is suited to the coal. For instance, a coal t j ie oveil an d t] ie collecting flue. This flue may be made of 

\which produces only the amount of bitumen necessary for its | an y length and the small draught of each oven is controlled 


unloading, militates against using mixed gas from several 
ovens so as to produce a more regular supply. This difficulty 
lias been overcome, in at least one case, by the use of valv 



s 


must be brought to a red heat as rapidly as a steam jet 
ipossible, so as to lose as little as possible of that bitumen, by - ■* ' - 

distillation, before it can produce its useful effect. A rich coal, 
on the contrary, yields a closer and stronger coke, if it is heat¬ 
ed^.-— 

In the simple bee-hive it. is not easy to regulate the heat j prodneed, as in open pits, by the combustion of a portion of 
a practical manner, but much may be done at starting. When \\ xe car t) 0n . 

none too much volatile matter, it on 



In particular cases gas, either for lighting with special burn¬ 
ers or only for heating, is made at the expense of the coke and 
its quality is somewhat sacrificed to the yield and quality of 
the gass, at least in this that the heat necessary for coking is 



coking a coal bavin 

to be an object to keep the oven as hot as possible while load 
ing. Hence there should be quick unloading, no water or 
steam in the ovens, they having too great a capacity for heat, 
chimney closed, thick walls able to act as a reservoir of heat, 
rapid loading and leveling, and good doors that can be closed 
rapidly. The pores of the coke so produced may be somewhat 

larger, but the coke is much stronger and more resistant. With jeralities about Virginia’s mineral resources, and all the 
a rich coal, some points might be gained by allowing the oven |of special properties, which have been vexing the public eye 

ork and London 

• i nr® 

in v ir- 


Hon. W. H. Buffner, Superintendent of Public Instruc¬ 
tion in Virginia, writes of Thr Virginias, in the March Edu¬ 
cational Journal ; 

This is an important addition to what may be called the 
literature of physical development. With all the glowing gen 

.I. . -\rv M . « L .I u ” 1 . ~~ 


to cool more, or even by raising the arch 


For the ovens with flues, an 




for generations past, the capitalists of New 

especially when the sides of I know much better what is m Colorado than what i 


the even furnish the heat, the best results have been obtained! ginia. Time was when moneyed men bought mineral lands 
from a poor coal bvTgiving only three feet width and by heat-1 as men buy lottery tickets. But land speculation, mining, and 
ing each oven by the gas of the next one, timing the work so: even prospecting, are becoming exact sciences. If lands are 

lied when the erases which heat it are! offered for a trim 


that each oven is refilled when the gases which heat it are j offered for 
most abundant and hottest. For a rich coal, it is preferable ors want good 
to allow each oven to heat itself with it 


e men will buy, trusting to luck ; but if vend- 
rices they must furnish a scientific demons! ra- 


i pne 

own gas and there- j tion that they nave something good to sell. And just here is 
fore more slowly, and the oven may be made somewhat wider. .Virginia’s trouble. She is life Sinbad the sailor, begirt with 
Sometimes a portion of the gas is allowed to escape for a time, diamonds on a lonely desert. Had she allowed Win. B. Hog- 

In 


without passing through the heating flues. 


short, any |ers to tell the tale to a listening world, the aspect of the old 

*1 « 4 * / "II . - "1 "ir "« 1! II » /%» ’ „ £% * II A " * jii * a II 


device that will delay the coking, within certain limits, is State would have been as different from what it now is, as that 


of Cinderilfa at the ball and Cinderilla after the ball. The 
cost of a good geological survey is the merest trifle, compared 


favorable, with a rich coal, to the production of a dense coke 
In the first case, when working comparatively dry coal, the i 
ovens are usually coupled two by two, each one yielding fuel j with the results.—But Maj. Hotchkiss is doing the best thing 
for the other, so that for repairs it is. only necessary to stop , that can be done under the circumstances. lie is publishing 
two ovens. In the case of a coal yielding 25 to HO per cent, to the world, in readable form, all the physical information 
of volatile matter, it is always preferable to build ovens heat-,that exists about Virginia’s mineral and industrial 



ing reciprocally each other, because timing the moment 
loading allows of regulating the initial heat at pleasure, so as 
to obtain the strongest coke any given coal is able to yield. 

Besides, if provision is made for regulating the air admitted 
5nto the flues, the gradual increase of heat in the oven is also I tions and 
tmder perfect control. 


uite a number of 


Jllu IIW l|, C J U 

such as Professors Camp Dell, Fontaine and 


Besides the great work done by Rogers 
scientific men, 

McDonald of our own State, and Messrs. Shaler, J. P. Lesley, 
Currey and others of other States, have made valuable observa- 

ublichtions concerning particular localities in Vir- 
It is probably owing to a neglect ofiginia; and the readers of Thk Virginias will get the benefit 



these precautions that Belgian ovens when new in this country of all these. And Major Hotchkiss has himself collected a 

^ lw U6 b _ m . , llk m m rn A m\ 


did not justify expectations 

In all cases the gases evolved in coking are more than use in his jonma 


great amount of useful material, which of course he will freely 


—The publication is likely to possess per- 

• a . 1 • t 1 * 1 • ** j • 


sufficient for the demands of the operation, and with coal rich manent'value as the repository of solid physical information 
in volatile matter the loss of heat is"very important. It is still ( about the two Virginias, whose future is largely dependent 
more so when the heat for coking is produced by the com- j upon systematic expositions of their wealth and facilities. Ever}’ 
bustion of a partjof the fixed carbon, as in open pits process, intelligent citizen would do well to read and circulate this 
The escaping gas, if mixed with a proper^proportion of hot air' journal, 
before it is chilled, is able to generate an amount of heat,, 

variable with the quality of the coal, but which, with rich South Branch, W. Va., Iron Ores. —The Iron Age of 
bituminous coals, is in no way inferior to the heat produced Feb. 20, says,—“The miners sent by the Cambria Iron Co. to 
by the amount of gas from gas generators. explore the Mooretield region have finished the examination, 

* However, there is not always in proximity to coke ovens a, which has not been as successful as anticipated. Mr. Fulton, 
profitable use for this gas, am! when there is it is not even then of the Cambria Co., will make the final report in a few days.”— 
always utilized, probably because of the practical difficulty en- 1 We await the appearance of this report, and in a future issue 
countered in regulating two operations dependent on each will have something to say about this region the ores of which 
other; still the gas from bee-hives has been successfully applied have lately been pronounced the best and the worst c t the 
to roasting ore, sometimes in kilns similar to small lime kilns. State by different mining engineers. The Cumberland Kew* 

— m ^ m rn • H • Hj® • I . y 4 * /» 4% ~ H • I*.. 1 L— i a 


It 

under 


ias, also, been used for evaporating saline solutions in pans stated that “the ore so far found is of good 
ler which the gas is made to circulate. The*] small supple- tent has not yet been fully ascertained." 
jnentary draught required by this additional flue is supplied the “Hardy County Iron Co/’ ought to ! 
by u small chimney. W r ith rectangular flue ovens of the hor- from competent geologists and mining: 
Jzontal type, steam boilers, put crosswise of the ovens, over a coming to conclusions. 


but its ex 
n the meantime 
have other reports, 
mining engineers, before 
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April, I860.] 



LEX. F. ROBERTSON 


Attorney at Law 


Staunton, Virginia. 


AH business will receive prompt attention. 


Wm. A. Hudson. 


Wm. Patrick 



UDSON & PATRICK 


Attorneys at Law 


9 


Staunton, Virginia. 

Practice in the Courts of Augusta and adjoining counties. 
I^nd titles a specialty. Refer by permission to N. P. Catlett, 
Cashier Augusta National Rank ; Thos* A. Bledsoe, Cashie, 
National Vauley Bank. 


J. Randolph Tucker, 

I<e.\ington, Va. 

UCKER & TUCKER 


H. St. Geo. Tucker, 
Staunton, Va. 



Attorneys at Law 


9 


Staunton, Virginia. 


Tides to Mineral and other Lands, in Virginia and West Vir¬ 
ginia, carefully examined. 


W. S. Laidley. Wm. H. Hngeman 

T AIDLEY & HOGEMAN, 

Counselors at Law, 

Charleston, Kanawha Co., West Ya. 

Examination of land titles carefully attended to. 


WILLIAM A. QUARRIER, 

■ 

Attorney at Law, 

Charleston, West Va. 

Special attention given to examination of titles to mineral lands 


Hugh W. Sheffcy. Jas. Bumgardner, Jr, 

CJHEFFEY & BUMGARDNER, 


Attorneys at Law 


9 


Staunton, Virginia 


'T'HOMAS D. RANSON, 

Attorney and Counselor 

Staunton, Virginia. 


David Fultz. 

& A. H. FULTZ 


Alex. H, Fultz, 


D. 


f 


Attorneys at Law 


Staunton, Virginia 


J. Fred. Effinger. Robert Craig. Charles Grattan. 

g FFINGER, CRATG & GRATTAN 
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HOTCHKISS, 

Staunton, Virginia, 


H ugh m. mcilhany, 

Wlioloealo on#! lUlitaJ’ciil 1 


Wholesale md BetM i Dealer in 


Consulting Engineer; Hardware, Cutlery, &c. 


Examines and Reports on ilineral Lands and their Titles; 
makes Geological and Topographical Surveys, Maps, fee. May 
be consulted in reference to purchase of lands in Va. and W. Va. 


E. 


C. V 



J 


Civil Engineer 


1 • 
5 


Augusta St., opp. Court-house, 

Staunton, Virginia. 
A E. MILLER, 

*■ k Staunton, Virginia. 


No. 14 W. Main St, Staunton, Y a. 

Engineering and surveying of all kind* promptly attended to 


Wholesale and Retail Dealer in 




&C. 


9 





to 


^a»MineTs’ Tools and Supplies of all descriptions. Order* 
promptly filled. 









"p HE VALLEY VIRGINIAN, 

J 1 Staunton, Virginia. 

Quinnimont (C. & 0. R’y), W. Va. s. M. Yost & Son, Proprietors. 

Mineral and other Lands Surveyed, Mapped, and Reported u' 

on; Mines opened, surveyed. Is located in the New River 1 1 CriTlS ; | 52 . 0 O per }CJ. 1 l. 

Coal Region. j The Virginian U an independent Republican newspaper, 


Staunton, Virginia. 



Will attend to legal business anywhere in Virginia or West 
Virginia. 

WISE NORTON^ 

2023 N. 18th Street, 

Philadelphia, Pa. 

Commissioner of Deeds 

for Virginia, West Virginia. Kentuc ky, and North Carolina. 

Having made Virginia, West Virginia, and Kentucky land 
title* a special study for years, and being familiar with the titles 
to the large surveys, 1 am prepared to furnish reports upon the 
name, with abstract, plat and connected map of adjoining sur¬ 
veys. Also North Carolina, Tennessee, and Georgia titles a 
specialty. Titles examined and perfected, taxes arranged, as¬ 
sessments reduced, geological reports and surveys superintended, 
land platted and mapped, conveyancing generally attended to, 
at moderate charges. Unimpeachable references given when re- 

2 uired. Correspondence addressed to J, Wish Morton, I\ O. 
lox 1879, Philadelphia, Pa., will receive prompt attention. 


Postal Address : send tux pres 

Shenandoah Iron Works, MILNKS & HOUCK, 

Page county, Va. Harrisonburg, Va. 

M. bowron, f. c. 


Send Kxpress Matter Cate of devoted principally to the interest, of the Great Valley, ana Mm- 


Analysis of Ores 




and 



era! Regions adjacent thereto. Its circulation is larger than that 

an 
mine¬ 
ral lands, fee., it has no superior. Parties~desiring to buy or sell 
real estate will find it to their advantage to make use of its col¬ 
umns. Specimen copies free. 

HE “STAUNTON SPECTATOR, M 

129 E. Main Street, 

Staunton, Virginia, 

Is one of the oldest and best family newspapers in the State. 
As an advertising medium it is unsurpassed. 

As attorneys for the heirs, we offer for sale, on mast reasona- f Subscription Price, $ 2.00 per R 11 UUU 1 . 

ble terms, Lot "H” of the "gteele Survey,” the gmithers-Gauley , The ‘‘Spectator" is published every Tuesday morning, at 
Tract, containing : Staunton, Augusta county, Va. 

6,256 Acres of the Very Best Coal Lands Au p? la con 11 ly h as a ill ri Hy agri cull tin rail a nd in a ns tifkct u ri n g t 

in the heart of the Great Kanawha Coal-field of West Virginia. 1 m * rc . 

This tract is on the line of the Chesapeake & Ohio Kailway and I “ d , io^fthe^atVaUcy^fV 'Igi n?m pop " lom and 

Staunton is the county-seat of Augusta, with a population of* 
upwards of 6,000, and a very large adjacent population not now 
embraced within the city limits. It is noted for its fine Female- 
Colleges of very high grade, which are attended by about sc** 

1 HI<HP tiH* .... I HHHh. W t hi win -nm n(p m ^ """ ™ 


Accuracy, economy, quick returns. Correspondence invited 

MITHERS-GAULEY ~ • 

COAL LAND FOR SALE 



on the navigable Kanawha River where it has been improved by 
the United States Engineers. It has Qter gO Feet of Coal, 
including Gas, Splint, G T on«ef, and other varieties, in worka¬ 
ble beds above the water-level. It is covered with excellent 
timber. It adjoins the lands of the noted Cannelton Coal Co. 
and those of C. P. Huntington, President of the Chesapeake A. 
Ohio Railway, which are parts of the same survey. We refer to 
the March, 1880, No, of'"The Virginias Mining Journal" for 
description, map ar. j coal sections of this tract, and invi 
rcspondcnce for saint- 


young ladies from Southern, Northern and Western States, the 
Graded Public Schools, awl other male and female schools (#1 
bi^h spade. It is also the seat of two of the principal State i%. 
stitutions—the Western Lunatic Asylum and the Institution t'jir 


Ad££• and invUc cor ' uTSSs; 

' ' (i M ‘ fe W J B HARRISC )V a busine * 5 of over |i,000,000. iron foundries, machine shop? 

k “ HI, II , JUG JLJIL illy, IV »■ % 1.4 kJ *.1 | rfrtinip (9«h anrl liiJllirurl fjrtrtnne Jlfcir f IIHk,p» r* -JU.. 


Staunton, Virginia. 



ARMING, IRON ORE, AND 


door, sash and blind factories, lie. The city has also recently 
erected fine water-works, at a cost of about lioo.ooo. The Valley 
Railroad, a branch of the Baltimore and Ohio Railway, intersect* 


“ « Ll| i 'Jip Jl i tUi! I t JlLiJLff, XL LI Jill I the Chesapeake auric! Ohio grand through Hit* lit this point. 

TIMBER LAND FOR SALE. * 


... 1. 0.-LX Jiu .JL uiv kjmx. jui j. t. |igl lt ful place to spend the summer months, ns the clim»|c iy 

On James liiver, AileehailV Co., V a., bracin s healthful, and the scenery and surroundings pic•, 

. ___ - .. _ * i > ««’ . _ * ........ _ 7 .. hirMimi* aiirif rupa 11.11 ft I hi i ' 


. . . w ™ - ""7 - O J 7 88 fir I hi iilllii! 

at Clifton Forge, the junction of the Chesapeake & Ohio and , . 

Buchanan and Clifton Forge railways, tract includes > ,»o ,JX , J ‘ f S 1 n PT r .“ lab sh '1 31 

acre, of First-class, well-improved. James River fonning land;' ofsubftcribcns'is larger^than^^aP'^i^^ a'y 

fine mineral springs; a large body of superior pine and oak I „ lh „ „ f fh , }£tl- cl"?. 

timber and a fine deposit of iron ore (an extension of the noted 


Callie Furnace beds). Water supply abundant. In a rapidly 
improving, healthy and picturesque region. Will sell, on reason¬ 
able terms, the whole or any part of this estate. For informa¬ 
tion, address DAVIS A. KAYSER. 

Staunton Va. 




OAL AND TIMBER LAND 

FOR SALE OR LEASE. 

The undersigned, as President of a Land Company, has for 
sale or lease, on favorable terms, some of the best coal and tim¬ 
ber lands in the New River District, on the line of the Chesa-; 
.peake and Ohio Railway. The coals on these lands are the , 
(Voicing Coals* the coke from which is now so niu:h in; 
demand for blast-furnace and other metallurgical uses. For 
further information and terms, apply to ' 

SAMUEL COIT, President, 

Hartford, Connecticut. 

ANAWHA, WEST VIRGINIA, 

i 

t 

Coal Lands, in Large or Small Tracts. 

Mineral Lands in Virginia for Sale. , 

Address A. G. GRIKNAN, 

Near Orange 0 . H., Va 

RON LAND FOR SALE. 

200 Acres on West Slope of Blue Ridge, 

miles south-west from Davidia Mines, Chesapeake & Ohio I J 
.ailway, and in same iron belt. (See January No. of The V' 
Virginias.) Terms reasonable. Examination of land and cor- 1 
respondence invited. Address 

G. B. STUART, 
Wayncsljoro, Va. (C. & O. R’y.) 


any other paper west of the Blue Ridge, and it, therefore, tho 
best advertising medium in the Valley of Virginia, oy ip Wot 
Virginia. 

erchants, tradesmen and others, wishing tocjiU the attention 

‘ -business will progxate their interests by 

it or" as the medium of communication, 
equipped with the necessary machinery anti 
materials for the prompt execution of printing of all kinds at 
low rates. Address “Stai nton Spectator," 

Staunton, Virginia. 


John Echols, President. Ro. W. Burke, Vice-President. 

Thos. A. Bledsoe, Cashier. 

N ational valley bank 

of Staunton, Virginia. 

Designated Depository and Financial Agent 

of United States. 



New York Correspondent..... Hanover National 

Baltimore Correspondent, Farmers* and Merchants’ Nat’l Bank. 
Ci ncinnati Correspondent .. . First National Bank. 



H. W. Sheffey, Pres. A. H. H. Stuart, Vice-Pres. 

N. P. Catlett, Cashier. 

ITGUSTA NATIONAL BANK, 

Staunton, Virginia. 

Collections in Virginia and West Virginia promptly attended 
to and remitted on day of payment, at lowest rates of exchange. 

New York Correspondent....Chemical National Bank. 

Baltimore Correspondent, Farmers’and Merchants' Nat’l Bank. 
Cincinnati Correspondent.. Merchants* National Bank. 
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taunton, Virginia. 



AINTS AND MANGANESE. 


I offer for lease, on liberal terms, the deposits of JMCfiXiaa- 
nese and Mineral JPainte* consisting of Ochre, 
Umber, Teira di Sienna, Carbonate of Iron, &c , upon my es¬ 
tate near Fishersvillc Depot, on Chesapeake & Ohio Railway 
and line of Shenandoah Valley Railroad, in Augusta county. 
Virginia. Examination invited. Correspondence may be had 
with the undersigned at Fishersville, or his counsel, Thomas D, 
Ranson, at Staunton, Va. 

SAMUEL H. STEELE. 


The 4 ‘Old Reliable.* 1 The Peopled Favorite.- 
Complete in all its Appointments. 

The only first-class hotel in the city. Rates reduced to Jb.oo 

and per day. 

Thos. S. Davis, Clerk. J- JOHN D. CROWLE, Prop’r. 

AFLIN & RAND POWDER CCX. 



1 


ARISTA HOGE , Agent, 

Staunton^ Virginia, 

Orders for Powder or Fust promptly attended to Address 
Frank Ailsxander & Co., or Arista Hogs. 
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[By J. Thompson Brown, Real Estate Agent and Auctioneer, 

1113 Main Street, Richmond. Va.J 
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Under McLain Proceea. 

MTFOR METALIC ROOFS, DAMP WALLS, AND 
FOR ALL PURPOSES WHERE A FIRE 
PROOF PAINT 18 DESIRED. 

$ariT NEVER CRACKS, CHALKS OR PEELS OFF 
—has been In us© throughout the U. S. over 14 years, 

and entire satisfaction given. , 

All kinds of leaky roofs made water tight by the 
application of this paint. By the proper application 
of this paint, and at a comparatively small coat, we 
have repaired old roofs, condemned aa unworthy of 
further repairs, and extended their usefulness for 
years. 

By the production of this paint, we have more than 
double the value of tin and sheet iron for roofing 
purposes. Estimates carefully and promptly made 
on application. All work warranted and satisfaction 

given. m 

This paint can only be found at our store. We do 
not sell It to the trade, but employ our own men to 
apply It. The reputation of this paint has become 
so prominent among property owners and corpora¬ 
tion for its good and lasting qualities, aud to protect 
It, we are forced to keep our hands employed by the 
year, and not to sell to the trade generally. All rep¬ 
resentations made by parties outside of our employ 
that they can furnish the Old Iron Side Paint under 
the McLain process, are false, they cannot procure a 
single pound of paint. Metallc roofs coated with 
this paint will last many years without any addition¬ 
al costs. Certificates and names of corporations and 
residents of this State, who have had several years’ 
test of both material and workmanship furnished on 

application, * _ 

Examination of roof and estimate of cost made 

free of charge. 

(1F.O. W. MAY k CO., Sole Proprietors, 

No. 6 Augusta St., Staunton, Va., 
Wholesale and Retail Druggists. 

L. LEWIS 8AGENDORPH, GenT Agt. 

F. E. SAGENDORPH. Salesman. 


I 


Located at the summit of the Blue Ridge Mountains, immediately 
ahovc the Great Tunnel on the Chesapeake Ohio Railway, 

Naturally the Grandest and Most Picturesque of 

the Summer Resorts of Virginia, 

And, also, 

The Entire Hotel Furniture, for Sale at Auction. 

Thie superb mountain resort, around which nature has clus¬ 
tered her choicest scenery, will be sold at public auction, on the 
premises, on 

Saturday, the 17th of April, at 4:30 p. in. 

The Farm CobUIbh Three Hand reel Acre* 

of most fertile pasture mountain land, two-thirds arable, and the 
balance in original growth. Tbe Garden, with all kinds of 
vegetables and a variety of choice grapes, is more than adequate 
for supplying the hotel. The improvements are of a most sub¬ 
stantial character, built of stone and brick, and consist, besides 
usual outhouses, of a Large Hotel, ample to accommodate 
seventy-five or more of guests, having a two-story balcony across 
its front, commanding the most extensive views of the Shenan¬ 
doah Valley and mountain ranges. 

The Medicinal Advantage* of the fine Chalybeate 
Spring, adjacent to the hotel, together with the punfied atmos¬ 
phere peculiar to this place, owing to its altitude (being one 
thousand, nine hundred and ninety-six feet above tide-water, and 
the highest summer resort in the mountains of Virginia), have 
caused numberless invalids from various portions of tne country 
to seek the advantages of this water and atmosphere, so revivi¬ 
fying to weak and delicate constitutions. 

The Location of Mountain-Top for views is unsurpassed. 
The three counties of Augusta, Albemarle and Nelson converge 
to a point in front of the hotel, and seein to vie with each other 
in the display of their extraordinary beauties from this point. 
To the west the beautiful Shenandoah Valley displays its towns 
and villages from the Blue Ridge to the North Mountain, and 
from Staunton to far beyond Wcyer’s Cave; to the cast the Albe¬ 
marle and Rockfish valleys, with their towns and villages from 
Charlottesville to Afton; and up and along the base of the Blue 
Ridge is a landscape, the euual of which Is not to be found. The 
mountains here abound in all kinds of game, aud arc frequented 
by camp hunters from the adjacent counties. 

The Rail read Communication* to Mountain-Top 
are such that visitors can leave either Baltimore, Washington, 
Richmond, or Lynchburg (they being about equi-distant) after 
business hours Saturday and return at an early hour on the fol¬ 
lowing Monday morning. 

After the ahovc sale, the Satire FonitUt, such an belongs to a 
first-class hotel, will be sold. Parties attending sale can leave 
either of the above mentioned cities on the morning of the day of 
sale, and arrive at the hotel in time for examinations of premises 
and sale. 

Term*. —One third cash ; balance one and two years, six 
per cent, interest, secured by trust deed. Terms of personal 
property announced at sale. 

J. THOMPSON BROWN, Auctioneer 


W 


IRE TRAMWAYS. 



OR SALE, 


As a whole, or in parcels, 

27.000 Acres of Virginia Agricultural and 
Mineral Lands, on James River, 

about 30 miles from Lynchburg. The ores arc hematite and 
specular. There is one iron blast furnace on the property. I’os- 
xession will be delivered to the purchaser without delay. 

\ddress the undersigned. 

FRANCIS T. ANDERSON. 

Court of Appeals. Richmond, \ a. 


The most economical system for the transportation of ores, 
coal, lumber and agricultural products,—MpidlUy ftdlpUd for 

e&rryhg eo&ls from thi Hit Kim and Zuivh Coal-fields la 
place of Indian, or acron the Kiyen to the Railway, la place cf 

Bridget. They avoid gradings, cuttings or embankments, are 
not affected by floods or s low. Inclines of i in 3 arc admissahle. 
They can be used to transmit power as well as materia!. 

Send for estimates and other information to 

The American Wire Rope Tramway Co.. 

328 Wainu*. Street, Philadelphia, Pa. 

YNCHBURG IRON, STEEL, 

- AND MINING COMPANY. 

Works at Lynchburg, Virginia. 

Manufacturers of Bar and Loop Iron, Railroad Spikes, Fish 
Plates, and Bolts Also, DJachinc Work of all descriptions. 

Sped titles—Blast Furnace and Rolling Mill Machinery, 
Hydraulic Cotton Screws, Mining Machinery and Bridge Work 
of a. 


mnery 

all kinds. Oflice, 319 Walnut Street, Philadelphia 




M 


ANGANESE. 



GEO. G. BLACKWELL, 

Manganese Merchant & Universal Broker, 

Richmond Buildings, 26 Chapel Street. 

Liverpool, England. 

Is open to handle this ore by purchase and for consignment. 
Guarantees good value. 


HE OLD BLACKFORD 

FORGE PROPERTY, 

Including Water-power and Over fiOO 

Acres of Land, 

On Haii'kxbiU Creek, Below Lit ray, Page 

County , Virginia , 

And on line of Shenandoah Valley Railroad, is hereby offered 
for sale. For terms, etc., address 

Lock Box 281, Staantoa. Va. 


M 


ANGANESE, UMBER, 


And Brown Hematite Tron Ores 

For Sale. 

Apply »« R STEPHEN HARNSBERGER. 

Staunton, Va. 


w A - b y eke > 


Staunton, Virginia. 

Sole Agent for Nut allburg Coal & Coke ; 

The best steam coal on the market; coke superior to Con- 
nellsvillc. 

Shipper of Kanawha Splint and Gas Coals. 

Points of Shipment:—Richmond, Va.,aml Huntington, West 
Virginia. 


Win. 1 . Nelson. 


Thos. C. Elder. 

j^LDER & NELSON, 

Attorneys at Law & Real Estate Agents, 

Staunton, Virginia. 

Conference with parties proposing to purchase or sell real estate 
of any kind in Virginia respectfully solicited. 

rrftripm furnished when desired. 


T 7 IRE CREEK COAL AND COKE 
\ COMPANY, 

Fire Creek, Fayette Co., West Virginia, 


MINERS OP 


Red Ash Bituminous Steam Coal , 

and manufacturers of Hard Coke. All correspondence should 
be directed to M. BKSKIXB M1LLBR, 

Sale* Agent and Business Manager. 

StAVXTSN, Va. 


PERSONS WISHING TO MAKE 

-L investments in Iron and Coal Lands 

and in other Mineral Property, and in Timber Lands in Virgin¬ 
ia and West Virginia, will apply to 

ECHOLS, BELL & CATLETT, 

Staunton, Va. 

They Refer to—A. A. Low, Bros and C. P. Huntington, N. 
Y.; Geo. F. McCteaneand Wm. J. Lewis, Pittsburg, ra.;W. 
W. Martin, Alleghany City, Pa.; John Means, Ashland, Ky., 
A. S. Winslow, Cincinnati, Ohio. 

Q R. BOYD, 

Consulting, Mining and Civil Engineer, 

Wytheville, Virginia. 

The Mineral Lands of Southwest Virginia, in the Blue Ridge, 
Valtey, and Apalschian Districts a special! y. i orrespondence 
solicited. 


Mineral Resources of the Virginias.— Prof. 

Egleston lectured on Monday evening be¬ 
fore the New York Academy of Sciences on 
the mineral resources of Virginia and West 
Virginia. The lecture was ol a sort to ex¬ 
plain the recent renewal of railroad build¬ 
ing in those sections. Virginia produces 
iron ore in great abundance, while West 
Virginia is full of coal beds. The Virginia 
iron ores are of remarkable quality, stretch¬ 
ing in^veins between the Blue Ridge and the 
Alleghanies, and extending from the Pots¬ 
dam on the east to the Clinton on the west. 
The iron-beds were sometimes continuous, 
sometimes in folds numbering from three or 
four up to twelve, and some of the specular 
ores were as rich in metallic iron as those of 
Lake Superior. These ores have not befii 
developed, owing to difficulties in access and 
transportation. Fuel is scarce, connection 
not being yet closely made with the coal¬ 
beds further west. But the time was now 
coming when these ore-beds would be worked. 
They were too rich to be longer neglected, 
few of them containing more than a fifth of 
one per cent, of phosphorus. Virginia is 
richer in iron than Pennsylvania, says Pro¬ 
fessor Egleston, and it is a store of wealth for 
coming generations. If, he added, the pros¬ 
perity of the iron trade continued, an in¬ 
dustrial survey would have to be made of 
the country, and such a survey would show 
so much industrial wealth in Virginia that 
capital must inevitably flow into the State.— 
Baltimore Sun. 


Harvey Edward Fisk, of No. 5 Nassau 

street, New York, desires to acknowledge the 
receipt, from Capt. Thomas D. Ranson, of 
Staunton, of samples of kaolin , from the 
Virginia Porcelain and Earthen-ware Com¬ 
pany’s property, and of mineral paints from 
S. H. Steele’s, in Augusta county, Virginia. 
Mr. F. is collecting, at the office of Fisk & 
Hatch, New York, samples of the minerals 
and other products of the country on the 
line of the Chesapeake & Ohio Railway, to 
call attention to them. We hope all per¬ 
sons having mines, &c., will send samples to 
him. These will be forwarded, free of 
charge, from any station on the Chesapeake 
& Ohio Railway. 

West Point, the Port Richmond of the 
State , is improving rapidly. Since the con¬ 
nection of the Richmond York River & 
Chesapeake Railroad, with the Piedmont 
Air-line, or Richmond & Danville Railroad, 
it has become the shipping port cf a great 
far southward-reaching line of railway. 

Col. J. C. Shields, now of the Lynchburg 
Virginian , formerly editor of the Richmond 
Whig, writes us:—“You deserve well for 
the valuable service you are rendering our 
material interests, for you are putting refer¬ 
ence in such a form as to render information 
at all times «asy.” 
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Editor and Proprietor 


? 


At 346 !C• Main. S1L,, Staunton.. Vb. 


Termit Including poBtage, per year, In advance, $2.00. Blngle numbers*, 25 cento 
Extra copied, $20.00 per 100.' Advertising Baleti made known on application. 

On sale at Hunter & Co.'s Bookstore, Main Street, Staunton, Virginia. 


Immigration. —It is estimated that 400,000 immigrants, from nearly 
every European State, will reach this country tills year. In one week, lately 
5,800 embarked at Bremen. Thote coming are unusually well off, both 
physically and financially, and very many of them are skilled lalxirers. These 
States, especially west of Midland, are well suited lo the Scandinavian, 
Scotch, German, Swiss, English, and other north count ry people now coming 
this way in such numbers, and we hope the great railway companies which 
traverse thousands of unoccupied acres and boundless resources, that if de¬ 
veloped would bring them vast revenues, will move in some efficient way lo 


“Iron is on the March Downward, and in spite of lower card rates 1 turn hither this great incoming tide of industry. They alone can do it. The 
and a fall of mill from $42.00, net cash, March 3rd, to $27.00, net cash, April | railways of the Great West have built it up by their unremitting looking 
20th,or $15.00 per ton in six weeks; it is difficult to make sales, and $23.00 to J after immigrants. There is not a railway in the Virginias that should not 

The nail mills have de-1 have ten times as many people on its line as it has now. Good lands are as 



stop, and even these will have to cut their rate 50 cts. to $1.00 per keg to 
make sales. The boom is over and those who came in on top will drop hard 
and burst unless they are well fixed.”—So writes us a leauii 
from one of the great iron producing centres of the West, 

We consider this “drop in the price of iron” one of the best things that 
could have happened for the benefit of the Virginias. As long as pig iron 
brought $42.00 or even $32.00 a ton men could afford to manufacture it 
almost anywhere, regardless of the cost of t he raw materials that entered 
into it, these costing Si some manufacturing centres, we have been informed, 
as much as $20.00 to the ton of iron. (Capitalists have been “planting’’ 
wildly in the erection of new furnaces where there were already too many, 
1 localise too far from a supply of ore, and in relighting old ones where raw 
materials are hard to get anti therefore costly. Bat now that a halt has 
been called all along the line, and when the Cleveland correspondent of the 
American Manufacturer writes, April 21, (after stating that there had been 
no arrivals of ore from Lake Superior as the lakes arc pretty full of ice), 
“There m considerable talk in. regard to the inability of the furnaces to pay 
the price for ores at which some of them have contracted and meet 
the metal market,” the capitalists and manufacturers, will come to their 


cheap here as they are in the West, and we have almost every variety to 

choose from. We repeat it, there is no existent power blit the railway eom- 

So writes us a leading iron-master I panies to do this work, and they can do it, if they will, and reap their reward 

in largely increased resources. Our long lines of railway do not pay because 

they all run through sparsely settled regions. Take any one of these and 
count up how many people live withing 10 miles of them and you will see 
that the population, and therefore the production, is out of all proportion to 
the carrying capacity of the reads. The plenty of pay is to be found in an 
abundance of local freight, human and that which comes from human labor. 
Whoever organizes for these immigrants will get them, for as a rule they go 
as they are led. Which one of our railways will become the leader and, in¬ 
stead of joining in tin? mad rush to carry everybody through and icest, at rates 
that do do not pay, make It a business to settle up anil develop the country 
naturally its own and furnish an example for the others to follow f 
The Swiss is perhaps the only European government that takes any 
interest in the colonizing of its surplus population. Most of the oilier* hinder 
rather than help. That country can spare, to its ow n advantage, limited as m 
its capacity, some 20,000 people yearly. We are pleased -to note that its com¬ 
missioners are now inspecting West Virginia m a field for its emigrants, 

■'UUI •> mill « ' « <1111, <i|||ll 1QP DPI 'll Ml 'UUP "'III mill 'uhIIIh .huuhu .... 



lor trie malting oi iron at a prom unaer me worst comuuous oi uciuauu. 
The potentially of economy in iron-making now l>ecomes a vital business 

question. 

We now look for an increased interest in our great ore and coal fields 
and to see many more doing wdiat Mr. F. A. Bates of Cleveland, Ohio, 
has done; he recently sold out his Munday Creek Furnace, in the Hocking 
Valley, and is now seeking a site on which to erect one in Virginia. 

We will conclude this matter, for the present, with one or two reliable 
statements as to what a ton of pig iron can be made for in Virginia.—The 
Engineer and Managing Director of the Low Moor Iron Co., whose exten- 


many people that seem to have been born tired, or lazy, and it mill do them, 
great good to have an infusion from an industrious race. 

The Wheeling Register , a paper alive to the wants of these States, famishes 
the names of the gentlemen comprising this commission. They are: Otto 
Bruner, President of the National Agricultural College at Zurich; Charles 
Chappuis of Geneva, President of the Anthracite Coal Works of Willis, Switz¬ 
erland; Walter von Muller, President of Hofwyl University, near Berne; and 
Emanuel D. Ludwig and Hermann Kirchoff, of the Swiss Commerce Society, 
noticed in The Virginias for February'. The Register says: “The object 


Reworks we on the Chesapeake & Ohio Railway, in a report dated Oct. T&y arTsenV 

lat 1878*. makes this estimate: «.__.• _• - _ J 


1st, 1878; makes this estimate: 

COST OF ONE TON (2,240 LBS.) PIG IRON AT LOW MOOR. 

1.5 tons coke at $2.85 per ton.....$ 4.27 

2.25 tons ore at $2«0o per ton *•. •••••**»•»*.»••••»•••*»»........ 4.61 

1 ton limestone, at 40 cents per ton........* .40 

Labor $1.75: extras 47 cts.,....... 2.22 


Total...... .$11.50 

The Hon. Wm. Milnes, Jr., gave, in 1878, to the Editor, the following as 
the actual cost of producing a ton of hot-blast, charcoal pig at the Shenan¬ 
doah Iron Works, rage Co., Va., now on the line of the Shenandoah Valley 
R. R. that will in a few months become part of the connected railway 
system of the countly. 

ACTUAL COST OF ONE TON (2,240 LBS.) PIG IRON AT SHEN. IRON WORKS. 

2.1 tons ore at $1.66 per ton... ........$ 8.50 

110 hush, charcoal at 5 cts. per bush... 5.50 

4o0 to .j 00 Ills, limestone..........................*18 


the Swiss government to West Virginia to enquire into the practicability of 
, establishing a Swiss American Commercial Society. The plan is to operate 
a system of direct commerce between Switzerland and West Virginia and 
Mr. Ludwig has estimated that fifty million francs, or about $10,006,000, will 
be necessary for the enterprise. It is proposed to establish trade depots 
along the Great Kanawha river for the purpose of buying cattle, grain, etc. 
for diret exportation to Switzerland. Norfolk is thought of as the probable 
point of embarkation. Messrs. Ludw ig and Kirchoff have formed a co-part¬ 
nership and liave purchased a tract of land near Gauley Bridge, upon which 
they will begin operations. The plan is an important one to this State and its 
projectors should meet with every encouragement at the hands of our people.” 

A late number of the Railicay Reckir , of Chicago, states that 1,049 bona 
fide settlers recently passed over the Northern Pacific to Minnesota and 
Dakota, in 10 days. That the Union Pacific sold 16,475 acres to settlers in 
Central Kansas in March. That thousands of Canadians are now coming 
to settle in the United States. That the Harvey monthly excursions, taking 
settlers from the Eastern States to the West, that began with 10 in a partv, 
now takes from 300 to 500 each time .—The railways do it. 


m • • 


« m 


Cost of raw materials........ 

Lalior, wear, interest, and hauling 5 miles to forge. 


m 




$ 9.18 



Total cost at forge «•••»••»••••»•••.««•»«»•»»»•».•»•••*»»•• $16.00 

When the Shenandoah Valley R. R. is completed, next Sept., and the New 
River coke can be taken to these works, Mr. Milnes estimates the cost of a 
ton of pig iron at his furnace as follow's : 

2.1 tons ore at $1.66 pel ti.in. 3.o0 

1 ton i^ew' Iti%er coke................... 5.00 

450 to 500 lbs. limestone...................................... .18 


Cost of raw materials............. 

La1)o incidentals. 2.07 


Cost per ton at ftimace......... 

Freight to Baltimore............. 


• * • # @® * • ft ft « • ft ® ■ * •• 


• # • • • • 




Cost per ton of pig, delivered in Baltimore,. 


. .$10.75 
.. 2.25 

. . 113.00 


The Copper and Iron Region of the Floyd-Oarroll-Grayson 
Plateau of the Blue Ridge in Virginia, etc. 

By Richard O. Currey, formerly Professor of Geology in the University of 
East Tennessee, etc.—Illustrated by a map and sections. 

Continued prom Faoe 64. 

[The following is the portion of Dr. Carrey's report that describes in de¬ 
tail the character and condition of the copper and iron resources of the 
counties of Floyd, Carroll and Grayson, those that occupy Virginia’s part of 
the New (Kanawha) River plateau of the Blue Ridge, This is the larger 
portion of this able paper and we give to It much of our space in this issue 
so that it may follow the colored map anil sections illustrating it which ac¬ 
company the last (April) No. of The Virginias.— This jiortion is con- 
1 tinued from page 64.] 
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The Virginias, 


[Number 5. 


4. Mineral Wealth of this Region.—Description of its 
Leads.—Northern Lead.—Dalton Lead.—Native Lead.— 
Southern Lead. —Such being the geological character of this 
district, what deductions are we to make with reference to its 
mineral resources % 

The most casual observer in passing over this district can 
scarcely fail to be struck with the peculiarity of the rock for¬ 
mations observable in certain localities. He will see a series 
of quartz veins, in some places composed of loose fra, 
meats scattered profusely over the surface of the groun 
in others the quartz-rock rising in large masses, each traceable 
as far as the eye can reach. On tracing out these quartz 
veins, although they may disappear occasionally, yet he will 
find them to prevail over a large extent of country, and regu¬ 
larly interstratified with all the rock formations coir * 
district. It is, in fact, one of the prevailing rocks of 

In some of these quartz veins he will find fragments of oxide 
of iron filling the crevice, while in other localities the ore of 
will be found cropping out in large masses, and covering 
the surface of the ground. The iron ore will be of a porous 
character, and of various shades from red to yellow. On 
breaking some of the fragments, he will find some of the cavi¬ 
ties filled with a greenish mineral, which the usual tests will 
reveal to him to be one of the ores of copper, and in regions 
where copper deposits may be supposed to exist, it will serve 
as a valuable surface indication of the lodes found beneath. 
This ore of iron is termed gossan , and was orignally a combined 
snlphuret of iron and copper, but through the agency of the 
atmosphere and surface waters, it has been decomposed and 
sulphuric acid formed, which attacks the ore and produces sul¬ 
phate of copper. This then is removed by leaching, the ore of 
iron being left of a spongy, porous natAre, forming a hydrated 
oxide of iron. The soluble ore of copper thus formed undergoes 
other changes, resulting in the formation of beds of carbonate 
and the various oxides, with sometimes chinks of metal lie copper, 
produced, as is done in an electrotype process, by the precipita¬ 
tion of copper from its ores. 

A constant examination of such surface leads will induce 
him to set a greater value upon some than upon others. Thus 
he will find that the porous, high colored, light varieties of gos¬ 
san will invariably lead to ore of a high per centage, while the 
compact, dark colored and heavy gossans are generally indica¬ 
tive of ores of a low per cent. 

These so-called leads constitute the surface indication for the 
existence of copper veins. 

There are three principal leads in this region from which some 
three or four others branch off, constituting lateral leads, though 
no less important than those from which they conic. They are 
designated the Northern Lead, the Native or Trap Lead, and 
the Southern Lead. In connection with the Northern Lead, there 
is the Dalton Lead and one or two others of no inconsiderable 
importance. AVliat we would therefore designate as the North- 
Lead is all that mineral region lying east of the Iron Mountain, 
while in the same way the Southern Lead embraces all those 
immediately west of the Blue Rid^e. The Trap or Native 
Lead thus divides the Northern and Southern from each other. 

In sinking a shaft either upon the Northern or Southern 
Leads, the position of the ores is found to occur in the 

order: First, the gossan from the surface down 
to forty feet deen, dippimr at an angle 

which 


the depth of green tinge imparted to 
richness of the ore. 


the flame indicates th 


5. II istory of th e Discovery of Copper in this Region. 






hydrated 
ears ago, it was supposed that 
and converted into merchanta- 



followin^ 

from twenty to forty feet deep, dipping 
varying from 40 to 70 degrees. Second, beneath 
occur the oxides, red and black—not very abundant in some 
of these mines—together with the carbonates in seams in the 

, Third, then follows the lode consisting of the grey 
and black sulphurets—the upper vein or portion being inva¬ 
riably richer than the lower grey ores. Beneath these is 
found the m indie rock, the depth of which has not been ascer¬ 
tained, as no company has yet undertaken deep mining so as 
to reach the yellow ores, 'this mundic rock is a snlphuret of 
iron and copper of the same nature as the surface gossans. 

The practiced miner possesses two modes of ascertaining the 
quality of the ores he is lifting, by striping and by the green 
Jtame. If lie is working in a compact ore, the stroke of his 
pick will impart a metallic lustre to the ore if it be rich—the 
best quality of ores giving a stripe as brilliant as polished 
brass—soon tarnishing and changing to blue. The second test 
is used for ores that arc soft and friable. The miner moistens 


During that intense excitement for copper 
which prevailed so extensively through the South in 1854, 
owing to the discoveries made at Ducktown, it was remem¬ 
bered by some that they had noticed singular appearances in 
some of the rocks of this region, and that the same difficulties 
had attended the smelting of iron from these ores, as had been 
experienced at Ducktown. Under such impressions, deepened 
by the appearance of individuals prospecting through the 
mountains, with hammer and test glass, an excitement was 
soon aroused in this region upon the same subject. 

The first step was directed to the mining of the native metal 
found in the olive colored rocks constituting what is now 
called the Native Lead. Here leases were made and work 
begun, but not meeting with any encouraging results, owing 
to the compactness of the rock, attention was soon turned to 
the gossan leads. Leases were made upon these for leagues by 
a few leading spirits, mostly from Tennessee, and in 1854 the 
Cranberry, the Bettie Baker, and the Toncrey mines were pro¬ 
jected and opened. 

In 1833 the Peach Bottom mine was opened by a 
for its lead and silver, but soon passing into the yellow su 
phuret of copper, and believing that no good would result from 
it, the works were suspended. 

Outcropping over the Cook and Wistar lodes, and over the 
Great Outburst, are immense " 
iron, called gossan. Seve 
this ore of iron could be smel 

y a furnace was erected on the waters 
of Chestnut Creek, and operations continued for several years. 

But the metal would not weld, it was too brittle and fell into 

such disrepute among the blacksmiths of the country as led to 
its abandonment. A heap of slag from this old furnace lies 
near tho ruins, the fragments of which, when broken open, 
present a beautiful cupreous appearance, like the matt, and 
would yield at least 5 per cent, of copper. The iron-monger, 
who erected this establishment, selected the ore from different 
localities, in the vain endeavor to find some that would not be 
so objectionable. The works have, for several years, lieen 
abandoned, and have almost gone to ruin. 

^ The Toncrey mine was formerly the Shelor or West Fork 
Furnace. Here there are immense deposits of gossan, the 
crevices of which are filled with the green carbonate of eopj>er, 
with which it is so highly impregnated that the metal run 
from it appears to be equal admixtures of iron and copper. “It 
has been worked for iron upwards of sixty years, and is cele¬ 
brated for the tenacity of the metal it makes. There are, at 
this time, castings in the neighborhood, made at the first blast¬ 
ing of this furnace. 

“An anecdote is current about this old Furnace, which was 
related to me by Mr. Toncrey, himself. It runs thusThe 
former owner, Squire Shelor, some fifty years ago, feeling 
anxious to introduce his hollow-ware through the country, con¬ 
cluded to take a wagon load to a military training ground, 
whore most of the planters, from many miles around, had 
gathered together. The squire arranged his kettles about his 
wagon, and commenced descanting upon the snj>eriority of his 
ware over that of any other. This collected a crowd around 
him, and the great praise bestowed by him upon his kettles, the 
still greater roughness of their appearance, created great 
laughter which had the effect to call a still larger number to 
the scene, all of whom seemed disposed to have a little sport at 
the expense of the squire and Ins hardware. This ebullition 



w *Jpi| VA pote 

pans violently against a stone heap, which, to the astonish¬ 
ment of the bystanders, and even the squire himself, would 
rebound high into the air, ring like a bell, and return to the 
earth unbroken. This wonderful phenomenon dumbfounded 
the whole assemblage, who stood motionless with astonish¬ 
ment, when presently the whole body of spectators made a rush 
upon the squire, and, at a considerable advance upon prices 
previously asked, bought him out, and to his entire satisfaction. 


“At this time most of the car wheels running on the Vir- 
it into a paste and places it upon the wick of his candle, while ginia and Tennessee Railroad are made from this iron : their 


































May, 1880.1 


The Virginias. 



BCC*. yuuuua a rwwwwwww^m - Ul||y ^ 

tenacity, there is no doubt, is owing to the copper contained 
in the iron. 


“The outcrop of the Toncrey, is an immense body of gossan, 
under some eight feet of which lays a l>ed of brown hematite, 
varying from ten to twenty feet in thickness.” 

These works continue in good repair, and for a small outlay 
the old iron furnace can be converted into a copper smelter. 
The gossan at this mine is similar to that at Ore Knob. 

At Peach Bottom Creek, Gravson county, are found the 
ruins of the old Pine Hope Iron Torge and Furnace. The ore 
used to supply this furnace was obtained* from the adjoining 
ridge, and is also highly impregnated with carbonate of copper. 
The same ill-success attended the smelting of this ore 



as elsewhere 

At the present Howell mine, Franklin county, east of Jack¬ 
sonville, the gossan was -used some years ago for the manu¬ 
facture of iron, but abandoned for the same reason. 

And so at other places, all these facts tending to the discovery 
of the copper found beneath these iron ores. The testimony 

Tom the examination of the Ducktown gossans, led 
to the conclusion that these iron ores were but surface indica¬ 
tions of a more precious metal beneath them. This fact, 
forcing itself upon the minds of the community, led to the 
opening np of these immense beds of decomposed ores, and to 
the confirmation of the valuable metalliferous character 
of this region. 

With this general description we proceed to a more particular 
account of each lead. 

1. The Northern or Iron Lead. —We designate, as one 
lead, all those found in the western portion of this district. 
There are several divisions, a few of which seem separate and 
distinct, showing no connection with each other, yet their oc¬ 
currence was simultaneous, and it will be found that cross 
veins connect the several leading ones, adding increased value 
to this mineral district. Such cross veins have already been- 
slightly developed in two instances. 

e northern lead developes itself at Elk Knob, Ashe county, 
North Carolina, and there aine sufficient connecting links on the 
line of this peat lead, to show that it is a continuation of the 
Ducktown leads. Going north from Elk Knob we trace it to 
Meat Camp Mine on the northern branch of New River, 20° 
E. of north; thence passing into Virginia, it deflects more to 
the east, the course then being N. 45° E. In the western part 
of Grayson it is only observable in isolated localities, upon 
which no developments have been made. But in approaching 
New River the surface indications increase rapidly m impor- 

tance, beyond which the gossan leads swell np.into, immense 

masses on the properties of Cook & Wistar, the Great Outburst 
of W. J. March, the properties of Yamell & Co., the Limeberry 

and the Wilkerson. " On entering the property of Cook & Wis. 

tar, the lead is found to possess fou r branches about two hundred 
yards apart, each of which may be traced to their union in the 

Great Outburst of W. J. March. a property of ten acres— 

through which it passes in one continuous line but again sub- 

divides about the centre of the Yamell & (.3o. fifty acres, 

into two branches. Thus far the course of the leads have 
been N. 45° E., but in passing into the Wilkerson property, 
these two leads were so acted upon as to change their 
course, the western branch obtaining 
while the eastern is again subdivided; the middle branch 
running N. 25° E., while the other bends round through the 

J. Limeberry, and re.unites with the other in about nalf-a. 

mile. Thus continuing to the line between the J. Limeberry 
and the F. Limberry, at or near the “Monkey Grave,” a re- 
nnion also takes place; with the western branch, which has 
been traceable all the way through the M. Wilkerson proper- 
tv. Tims re-united in one lead, it continues un in term 

anks 


through the T. Blair property to Copperas Hill, on the 
of Crooked Creek, another piece of property belonging to 
Cook & Wistar. The divisions and reunions of this lead are 
strongly developed for a distance of five miles, each division 
presenting equally valuable surface indications. 

At Copperas Hill, another division takes place, the two 
branches running off nearly parallel N. 45° E. One arm con¬ 
stitutes the Dalton Hill Lead, along which to Reed Island 
Creek, about eight miles, there are several fine surface indica¬ 
tions, but none comparable to those which are found on Dalton 


Hill, near the Wytlieville Turnpike, and from which the lead 
takes its name. 

The other arm constitutes the Northern or Iron Lead, 
traceable and finely developed as far as Big Reed Island 

Creek, a distance"of 14 miles..Although no developments are 

made on this lead southwest of the M. Vaughn property, about 
4 miles from Copperas Hill, yet here and there indications are 
found, proving its existence. Developments are made on this 
lead through the 

Shoe 


hockley 


properties c 
kley, Early, 


of M. Vaughn, Kirkbride, J. 
Brown & Stevenson, Kinean 


non, Hale and Bettie Baker or Carter. Beyond the Bettie 


Baker mine no developments have been made along this lead, 
which is only traceable here and there through the western 
part of Floyd, until it reaches the northwest comer of that 
county, where it is slightly developed. The course through¬ 
out, although varying in some points, has generally been 
54° E.—except in the northeastern part of Floyd, where it 
deflects to N. 65° E. 


Intermediate between the Dalton and 
found another short lead 


the Iron 


Leads, is 
the 



course N. 25° E, 


j 


branching oft* doubtless from 
main lead, and there is a probability that several such cross 

lay be found, seeming to connect together by a net¬ 
work, this great mineral region. 

With this general description of the Northern Leads, we 
proceed more particularly to describe each mining property: 

The Cook & Wistar property is embraced in three tracts, 
one of 200, a second of 400 acres, adjoining each other, and 
the third of 450 acres, containing the famous Copperas Hill. 
This property has been well tested in all of the leads which 
pass through the southern tracts of 600 acres, affording ore of 
excellent quality, yielding as high as 35 per cent. No shaft 
has been sunk deeper than 35 feet, ana no tunnel driven 
farther than 40 feet. One of thp gossan leads through this 
property may be estimated at 250 feet wide. We have al¬ 
ly remarked that there were four leads traceable through 
it, all converging towards one point. Between these leads are 
mica and homluende slates, which form the hanging wall of 
the shafts. The five tunnels driven in upon this property, and 
the five shafts fully establish its value. 

The 450 acre tract, containing Copperas Hill , lies on 
Crooked Creek, abont four miles farther along the lead. The 
developments made on the property, consist of two tunnels 
and one shaft, and from the outcropping of sulphuret of iron 
and copper, there is every reason to believe that it will justify 
still farther 

Then comes the Great Outburst Mining Company with their 
property of 10 acres. The property is of a triangular shape, 
ana so situated that it possesses within its limited territory the 
union of all the leads coming from the Cook & Wistar. It 
takes its name from the great upheaval of gossan found capping 
the summit of this high ridge, and from which to the waters 
of Chestnut Creek, flowing at Its base, is a precipitous descent 
of 300 feet. On this almost abrupt bluff Mr. W. J. March 
has driven in four tunnels across the mineral lode, and then 
followed it, excavating orS of a superior quality, the total 
drivage of tunnels being 306 feet. The vein is found to dip 
to the southeast at an angle of 50 degrees, but at one point it 
forms an arch, dipping also to the northwest with the same 
angle. A cross tunnel, run in at this point, shows the width 
of this vein to be not less than 30 feet. In driving 
tunnels, several “horses” were encountered, but 


these 

were encountered, but on "passing 
, the ore was always found to be of a more 


p, seve] 
beyond them 

superior quality. He began work on this property in 1856 
and so far has shipped 300 tons of ore, ranging from 10 to 30 
per cent., consisting principally of the bisulphuret, though at 
the time of the visit ne had opened upon the red oxide in the 

cross.cut made from the mam tunnel. The erne was found 

about 20 feet below the surface, and the width of the veins is 

to be about 





he Yarnett . Mining Company owns 50 acres, adjoining the 

Great Outburst Mine on the northeast, besides having leases 
on the Limeberrys, the Wilkerson, and the T. Blair properties, 
all lying on the divisions and subdivisions of the lead. 

Tee 50 acre tract, situated along the ridge leading from the 
Great Outburst Mine, presents large ledges of gossan. A shaft 
has been sunk 100 feet deep on the lead, and a tunnel driven 
in 150 feet, from which ores of good quality were being re- 

CONTINUED ON PAGE 74. 
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The Developed and Undeveloped Mlnem! Wealth in North 

O )linar.In the Raleigh Observer, of April 20th, we find the foil owing 

letter, with this heading, from Dr, W. C. Kerr, the thoroughly efficient amid 
able Slate Geologist of North Carolina,' in reference to his recent visit to 
Pittsburg and his address to the Chamber of Commerce of that! city in refer¬ 
ence id the extension of the Pittsburg Southern Railway across West Vir¬ 
ginia and Virginia into North Carolina. Wn had the pleasure of partici¬ 
pating in this visit, and the honor of presenting to the Pittsburg Chamber of 
Commerce some (acts concerning; the topography and the mineral and other 
t&ources of the portions of West Virginia and Virginia that the proposed 

that railway will traverse and bring within the reach, at 
moderate distances, of that great manufacturing city. We have not, as yet, 
found time to make our report—not to “Their Excellencies,” the Governors 
of the Virginias, for we hold no official relations to those gentlemen—to the 
general public that we address here and elsewhere, but we propose to do it 
very soon. In the mean time, we commend to the thoughtful consideration 
of our readers, especially to those interested along the line of extension, 
what Prof Kerr says about the industries of Pitttsburg and their enormous 
demands for just such raw materials as we have in qualities and quan¬ 
tities equal to any demand that can be made. The prizes that North 
Carolina offers to Pittsburg as the rewards of “extension ” the merits of 
which her representative so well presents, and Which we know are but 
truthfhlly stated, can only be reached by crossing the entire breadth of both 
of these States;—so we say to Pittsburg, Finish your Southern Railway to 
the head springs of the Great Kanawha in North Carolina; it wQl pay you, 
in every way you can think of, to do it; 

His Excellency T. J. Jarvis, Governor qf North Carolina: 

Sir:— With your approval I accepted an invitation to visit Pittsburg last 
week to promote an enterprise of much interest to North Carolina. You 
are acquainted with the character and drift of the correspondence between, 
the State Geologist and parties in that city in reference to a narrow gauge 
railway, called the “Pittsburg Southern.” This road is projected and 
partly built, and runs due south, with the View of penetrating the middle 
coal and iron region of the Virginias and the iron and copper region of west¬ 
ern North Carolina. It takes the course, first, of the valley of the Mononga- 
liek to its source, then of the Greenbrier to.its confluence with New 
River, where it meets the narrow gauge road now building up the valley of 
that river towards Wytheville and Ore Knob. Through the courtesy of 
Hr. W. L. Nicholson, Topographer of the United States Post Office Depart- 
men t, I obtained the sheet of the Post Office Department maps of this and the 
intervening States to Pennsylvania, and mounting these in n wall map six 
feet square, I was able to lay down ami present in one view the entire line 
of the proposed road and Its connections, and to locate the lines of the nar¬ 
row gauge system of roads of this Slate which converge upon the same ob¬ 
jective point, Ore Knob, in Ashe county, viz: Chester and Lenoir (graded to 
the latter point, 110 miles, and finished half way); the Cape Fear and Yadkin 
Valley road, with its terminus at Patterson; the Dan River road, pointing 
in the same direction, and the Cranberry and Patterson road. Along these 
several lines were also laid down the ranges of iron, copper and gold ores 

from the great beds of Cranberry and the Roan Mountain, through the de¬ 
posits of Ashe, Watauga and Caldwell to the extended ranges of the King’s 
Mountain belt, of the the great bend of the Yadkin and the Sauratown 
Mountains and of the Guilford and Rockingham. Maj. Jed. Hotchkiss, the dis¬ 
tinguished civil engineer and geographer of Virginia, and myself addressed 
the Chamber of Commerce of the city of Pittsburg on the subject of the 

practibility and advisability of the proposed road,/rom their point of two u and 
in the two fold aspect (1) of its probable sucoass as a business enterprise on ac¬ 
count of its feasibility in a physical and engineering sense, and of the 
various and abundant sources of freight; and (2) of Its bearing, immediate 
and immense, on the great and growing industries of that city and region. 

After Major Hotchkiss had conducted the audience, composed of representa¬ 
tive business men and capitalists, in his graphic and masterly way, (with 
which, happily, very many North Carolinians are fluniliar), through the suc¬ 
cessive coal beds of the Alleghanies and the Kanawha and the reduplicated 
iron ore beds of the folded and crumpled and fiiultedand over-turned 
strata of the Great Valley and its mountain wallings on both sides, they were 
shown, by means of the map above described, how this State would be reach¬ 
ed by the completion of the several sections of the narrow gauge road now 
building along the course of New River, entering it in Ashe county, and 
wring, by the way of Ore Knob and Gap Creek, to Cook’s Gap in the Blue 
Ridge, and so on to Patterson, meeting here at their junction the two great 
arms of the narrow gauge system of this State, a third arm making off at 
some point on new River in the direction of Dan River VaUey and Danville, 
thus bringing the Pittsburg Southern into . immediate communication with 
many of the greatest iron ore ranges of the State. Attention was called 
to the fact that, on leaving the Valley of Virginia and crossing the Iron (or 
Smoky) Mountain into the upper valley of New River, near the North Cw> 
cllina border, the older geological formations are encountered, in which the 
high grade Bessemer ores are commonly found, and to the number, local¬ 
ity* magnitude and chemical purity of the magnetic and hematite deposit 
alonf these-several routes, on both sides of the Blue Ridge and of the Smoky 
Mountains. "in Ashe and Watuaga and Mitchell, on the head waters of the 



Yadkin, on this side and in Caldwell, and of" the King's Mountain ores ex¬ 
tendi from the southern border of the State to the Western North Car¬ 
olina Railroad in Catawba, and from the great bend of the Yadkin, by the 
Ararat River and the Pilot Mountain to Danbury in Stokes; and lastly, 
of the Guilford and Rockingham thirty mile range of titanic magnetic hema¬ 
tites, of absolute purity, and producing the very best iron known under pro¬ 
per management. And this region of abundant and pure ores wan shown to 
be within 400 miles of Pittsburg by the course of the Pittsburg Southern 
Railway, and the connections it will meet southward, a considerable part of 
which are completed or under contract. 

Your Excellency will appreciate tine importance of these facts to the 
business of that city?* and tlieir interest to NciwiIlIi. Carolina from time 
following statement, viz; That the Baltimore & Ohio Railroad is 
now delivering, under a single contract, 500,000 tons of iron ore from 
Africa, and that 400,000 tons are to he brought out the present year 
from the west coast of ’England; that a single blast fhmace, and that one 
of the smallest capacity which I visited, was consuming weekly over 1,200 
tons of ore, and that the total capacity of the fhrnaoes here is 500,000 tons of 
pig iron, requiring 1,000,000 tons of ore per annum and over 600 car loads of 
coke daily; that there are 800 puddling fhrnaces and 35 rolling mill* in oper¬ 
ation, and that the annual consumption of iron of all sorts in the various 
mills and manufactories there is equivalent to more than 600,0CM) tons of pig, or 
more than one third of the product of the United States. A 
steel establishment—the Edgar Thompson—is producing nearly 500 tons of 
steel daily, and making about one Bessemer rail a minute through the whole 
24 hours, which is equivalent to 4 miles of railway a day; and other fUrnaces 
and mills are building continually. I found at the fhrnaces of this one 
establishment (and by the courtesy of the superintendent brought away 
samples, which your Excellency will find in the museum alongside of ores of 
the same qualitiy from many places in North Carolina), iron ores from 
Africa, Spain, England, Ireland, Missouri, Lake Superior and South Virginia, 
but not a ton from North Carolina. Here .within a distance far less the 
length of the State, is an absolutely inexhaustible deposit of the best ore in 
existence—iron ore, which it lays three continents under contributions to sup¬ 
ply ; that is, North Carolina is practically farther off than the whole breadth 
of the Atlantic, and this notwithstanding the Hid that the State ha® bum for 
two generations damming rivers, digging canals and building railroads, for 
the express purpose of developing its resources of raw materials and getting 
them to market or into forms of value. There are those who think that 
North Carolina expends too much in making known her material resources; 
but these enterprising and intelligent people of Pittsburg, who are securing 
the planet for raw materials far their countless manufactories, had 
heard of them. 

And I have only instanced one industry of this busy and pushing city. I 
found that they make here more than half of till the glassware produced in 
the United States, and some of the raw material Is brought from a great dis¬ 
tance, for example, at present, from the middle of Massachusetts. A 
neighboring town of six thousand people devotes itself wholly to the mantt- 
fecture of porcelain and stoneware, keeping fifty furnaces in blast and load¬ 
ing ten to twelve care a day with their products, and they draw their kaolins, 
quartzes and feldspara from all over the continent, with, of course, one ex¬ 
ception, from Delaware, Maryland, Maine, Middle Missouri and Indiana, 
&c., &c. And yet there are not two states that can show so fine’ or so 
large, or so many veins of kaolin and feldspar as North Carolina. Even 
the Indians “packed” it from the Smoky Mountains to the coast, and ex¬ 
ported it to England under the name of “unaka,” (their word for white, and 
for that chain of mountains in which it was found), before North Carolina 
was even a province. The Pittsburg Southern will penetrate the regi on of 
these deposits. The various manufactories of wood consume more t h m n 
50,000,000 feet annually, which is drawn largely from the forests of Canada 

and Lake Superior, so that this railway would give a high value to every 

acre of the now useless abundance and luxuriance of the 10,000 square ™< lf 
of primeval forests of the mountain counties, and would ultimately develop 
numberless manufactories throughout that region. The single item of barrel 
staves for the city of Pittsburg (where 6,000,000 barrels of oil were refined 
last year) would enrich half a dozen counties. And they manufacture half 
as much cotton as the whole of this State. And yet, although we are nearest 
to them of all the cotton States, we do not fhrnish them a single hale. The 
proposed road would soon change all that, and, by facilitating the transport 
of that staple, would rapidly enlarge the demand and, what is more impor¬ 
tant, would bring these enterprising capitalists into con witt the superior 
facilities which this State offere for that industry in its abundance of raw 
material and of cheap labor and water power, and favoring climate. 

I have named only a few of the leading manufacturing industrial of llilii 
thriving city and region, selecting those for which we might be famishing the 
raw material, at least. The aggregate in money’s worth of the manufactured 
products of this single city far exceeds that of our whole State. What we need, 
in order to develop our wonderfully varied and abounding, but hitherto una- 
available resources and fheilitie for such productions,is Just this sort of direct 
and immediate and cheap communication with the accumulated capital and 
skill and manifold appliances which alone can give them value. So tliat it 
is not less important to us tha n to them that the proposed road should be built. 
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For foribcr sources of freights and business, which this road will 

speedily develop, attention was directed io the abundant deposits of gold 
and copper bearing snlphurets of OaBton, Mecklenburg, Cabarrus and other 

midland counties, and to the recent correspondence with parties in Charles. 

ton in reference to the transport of these ores to that point to be used in the 

manufacture of superphosphates, thus fta great quantities of freights 
both ways, and to the great demand which would be at once stimulated by 

the revived agricultural interests of the region for the plaster and salt and 
Ibne of Southwest Virginia. So that the road could not foil to pay dividends 
on every mile 11111 fast as constructed, and this the more certainly from the 
feet that the first cost of building it will be less than half that of the common 
broad gauge, as lias been demonstrated by the actual grading (ready for the 
cross ties) of about thirty miles of one of the branches of this very road (near 
Pittsburg) far $1,000 a mile. Month Carolina would be twenty millions 

richer today if every mile of railway in it were of the narrow gauge, for al¬ 
most all our roads would pay dividends on one.half their stock if their run. 

ning expenses were also halved. 

Then as to results. Your Excellency will be gratified to learn 
that very great interest was manifested by the substantial business 
men who constitute the Chamber of Commerce, the president and several 
members dedaring that t4 They had no idea before of the extent of the 

mineral resources of the regions to be traversed by this road, nor of the ad. 

vantages Pittsburg would eqjoy by ito her railway facilities to these 
points.” You will see from the enclosed Pittsbuig paper and journal 

that they are favorably considering a proposition which I made them, to ap. 

point a committee of their own number to travel over and explore the whole 
region described, and Bee for themselves. And I knew, from the ready and 
cordial endoreemnt which your Excellency gave to my proposal to accept 
the invitation to Pittsburg, that my promise to meet them on the borders of 
Ashe county and conduct them through the mineral region adjacent would 
meet your approval I do not know how I could more appropriately close 

this report than by the expression of my appreciation of the liberal and en. 

lightened spirit in whidi your Excellency has met both this and every sug- 
gestton I have had the honor to submit, with a view to the speediest and 
faltaft accomplishment of the important purposes of the survey. 

I have the honor to be, your obedient servant, 

W. C. Kerr, State Geologist. 


«a»wiy JfotMv.-The Buchanan IS: Clifton Forge division of the Richmond file; Alleghany 

II. lit.,,. In to be fobbed by July set. About 1 poo hands are now worked on it by Mason, Hoge 
lit Co., the contractors. H. D. Whitcomb is President of this division. The Board 
of Directors has recently gone over ike. line: from Clifton Forge to Richmond. By its 

charier tlilk Co. must finish 56 m lies above and 50 m He* below Ly nchbuig i n 1 o months,.'The 

railways centering at Danvfite are doing a good passenger and a heavy freight business-'—The 

I: Albyft«»y Co. has recorded a mortgage deed for fis/xx>,aoo; George M. Bartholo. 

■new bus resigned the office of President of the Co., and F. O. french of New York, has been 
chosen In hb place. Mr. Bartholomew remains in the directory and is a member of Che Execu¬ 
tive Committee. .Work has been begun on the southwestern end of the Shenandoah division of 

the Shenandoah Valley R R, at Waynesboro, where i t connects with the Chesapeake & Ohio 

Ry,, so the whole line from Hagerstown to Waynesboro is now under contract.**—The Richmond 
& Petersburg R. R. is doing a heavier freight business than it ever did before.-The Chesa¬ 

peake II; Ohio contemplates the construction of an air-line, “cross-lots,” from Shadwell to Louisa 

C. H., the line 15 miles shorter than it now Is by Gordons ville.—[News and Fanner.- 

Work «t the (, Mbsing Link/* (the newspaper name for the Charlottesville ft Rapid-Anne R.R.) 

‘is rr aV *"g satis&ctory progress; the grading is nearly completed and rails, Ac., are now being 
delivered at Charlottesville and Orange C. H. It anil be finished early in July.—[Piedmont 

Virginian.-.The Richmond 11: Southwestern Railway will soon have a corps of young 

men at work gathering detailed information, on the ground, in regard to the resources 

of each county on its line.-The Franklin & Pittsylvania Railroad, narrow-gauge, 

m conmteted ” April a iiircl to Rocky Mount, the county seat of Franklin county. On 
that day a train of cats took Pres. Barbour of the Va. Midland. Pres. S. Ill, Felton, Sup. 
'•Beat and Mining Engineer Blackwell of the Pa. Steel Co., Steel ton. Pa., linj. Mason the Slip, of 
t | ie Pinsvilk iron mines, and others to Rocky Mount. It is understood the road will be leased 
lij, the Virginia Midland lour a term of years, awl that it will take possession May 1 st. This 

ope» a new Virginia iron field to market, it runs from the Va. m idland, at Ward’s Spring, 

Pittsylvania county, ax miles beyond Lynchburg, to Rocky Mount, Franklin county, a distance 

of 4Z " miles. It was commenced in June, 1879..Senator C. T. Smith and others sure presenting 

the merits of the Richmond & Southwestern R'y to the people of the Apalachiaa counties it tra¬ 
verses, and Senator H. A. Atkinson and others are engaged in the same work in Midland Va. 
County subscriptions, to he paid after the railway is finished through the county, inns to be voted 

liii. The notices for meetings are signed Parker C. Chandler President, Benj. Kimball Sec" y... 

Till,.1 vtmnia. Kentuckv ft: Ohio K. R. to extend from New liver bridge on the A. M. lit O. 


Creek bridge in Giles Co , Va., a few clays ago, says the rcansburg v irgmiaa, Mr. k. Boyd, 

the Vice-President, holding the plow.-Two mortgages, one containing 38 and the other 43 

printed pages, have been admitted to record in the clerk’s office of Clarke county. They are 
oven bv f t Shenandoah Valley Railroad Company to the Fidelity Insurance Trust and Safe 


nmi wkich'' is inckpendait of its stock subscriptions, amounting to something like fio,ooo per 

mik. like same mortgages have been recorded in all the counties traversed by the road.-Maj. 

W. T. Sutheriin is canvassing Henry county for subscriptions to the Danville & New River K. 

R.'on which work is progressing favorably.-A deed conveying all its property and franchises 

has been made by the James River lit Kanawha Canal Co. to the Richmond ft Alleghany R. R. 

Co. and reawdod in all the counties along the line of the canal. -The Washington ft Ohio R. 

It’,' Ihii ib pf from Alexandria to the Blue Midge via I.ecsburg, has been declared insolvent by the 

Circuit Court of Richmond, Va.. and a decree for its sale, after 60 days notice, is 

..Til** Directors of the Washington City, Cincinnati & St. Louis Narrow-gauge 

Railroad, at a recent meeting in Harrisonburg, Va., elected J. W. F. Allemong 
President, and J. S. Loose Vice-President, both of Bridgewater. An effort is to be 
■iBiicle to complete the road from Harrisonburg to the Dora, Coal Mines via Dayton and 

Bridgewater..Powhatan county, Va., votes. May aothon the question of subscribing 850,000 to 

the Richmond & Southwestern R’y...A hundred men are at work on the S. V. R.B. bridge 

<]!¥«:*■ the Potomac at Shepherds!own, W. Va.; one pier, 70 feet high is completed and two others 

arc half done. The work is progressing rapidly.—{Register, April 24.-Gen, John Echols, 

President of the Lexington and Big Sandy R. R., has dosed the contracts for the grading, etc., 
of fine entire line of this road, the whole to be finished this year. All the contractors are at work 
and large numbers of negroes pass daily over the C. ft O. to augment the number of laborers. 
This "missing link” will soon be completed and the C. & O. R’y become a grand trunk east-arid- 

west line.-^The Virginia Midland B. R. is to be sold, at Alexandria, Va., May 13th; the main 

|ine and branches make 346 miles of railway. 


Reoent Sales of Mineral, &o.» Lands.—iSome 18.000 acres coal 
lands, on New Elver, W. Va., between Pmt:sy and Loop creeks, nearly oppo¬ 
site Quinnimont, to John White, of Mew York, itiid Charles Parrish, of 
WilkesbazT Pa.—A tract of 1,250 acres of iron land in Page county, 

a., on the line of the Shenandoah Talley R. R, for |410 an acre, to John 
Donovan and others, Harrisonburg gentlemen.*-The Danville Water¬ 

power, advertised in The Virginias, was sold to Wm. Crews and J. D. 

Corbin for $14,000,---TheWytheville Dispatch says the party that agreed 

to sell his interest in the Bertha Zinc Works wishes to recede from the sale. 
-The Fincastle Herald nays Capt. C. M. Reynolds, Treasurer of Vir¬ 
ginia, has sold to Hileman, Cools: & Co., of Callie Furnace, Botetourt county, 
Va, for $26,000 the Reynold’s homestead. The Callie Furnace property of 
500 acres was sold from the Rich-patch Mountain end of this homestead 
a few years ago. This purchase extends the Callie property to the James and 
to the Richmond & Alleghany R. R., and also gives it more of the length 
of the great iron belts on the eastern slope of the Rich-patch Mountain, 
and makes this one of the best fornace estates in the country, one 
having vast quantities of two or three varieties of ore, ample room for the 
largest of operations and connection with two lines of railway, as it lies be¬ 
tween the C. & O. and the R. & A.-H. C. Parsons, Vice President of 

the Richmond and Alleghany R. R., has purchased from Samuel Wood, for 
|18 } 000, a large tract of land on the Rich-patch Mountain, Botetourt county, 
Va., containing iron ores .—Fincastle Herald, April 15.—D. A, Kayser, of 
Staunton, Va., has sold for $80,000, to the Richmond & Alleghany Railway 
Co.. 500 acres of his Clifton Forge farm, advertised in The Virginias. 

This gives that Company not only fine alkaline and chalybeate springs 

and an unsurpassed site for ^spring’s hotel, but also the best of grounds for 
shops and other purposes near its juuction with the C. <fc O. In consequence 
of this purchase the line of the R. & A. R’y will probably be changed to the 
S. W. side of Jackson’s River, and it will connect with the C. & 0‘. beyond 
Williamson’s without crossing the river. Mr. Kayser still holds for sale the 
large body of timber, iron and farming land forming the rest of the estate, 
which is made more desirable by this sale to the Railway Company.— 
The Mountain-top Hotel, advertised for sale in The Virginias, was sold to 
Messrs. Cochran, Boss & Hassle, of the University of Virginia, for $34)00. 
They will improve and make more attractive this delightful summer resort. 

-The L*>bdell Car-wheel Co., of Wilmington, Del., has purchased the 

E. E. Early and the Thos. Wilkinson tracts of mineral land on New River, 
in Wythe county, Virginia. 

Iron Ores.—New beds of specular and brown hematite ore have been 
discovered in Botetourt, at Cloverdale and vicinity, near the line of the 

Vialley R. R-Heavy beds of magnetite have been discovered between 

Peake’s Cross-roads and Tolers vile on the C. & O. R’y, passing by Holli¬ 
day’s Mills and Twy man’s Store. The veins are said to be very rich and 

well located for mining.-A deposit of iron ore has been opened by Carter 

Shepherd on his form near the Shenandoah in Clarke county, Va., in a large 
hill. It is probable this is In one of the outcrop lines of the Primordial ores 
located on the The Virginias 9 iJI|i ot the Shenandoah Valley in the April 

No.— Courier. -Col. Jos. F. Kent has found, by analyses made by Prof. 

Mallet of the University of Va., that iron ores on his extensive property in 
Wythe Co., near the A. M. & O. R. R. are of a superior quality.— 8. W. Va. 
Enterprise. -The Pennsylvania Steel and & Iron Co. has closed an indefi¬ 

nite lease on the immense iron ore beds some 2 miles from Brosville, Henry 

Co., Va,, says the Danville Dati# Post. -The narrow-gauge railway being 

completed to Rocky Mpunt 200 tons of magnetic iron ore are to be shipped 
thenoe daily, says the Lynchburg Neux .——The Bedford Iron, Mining & 

Manufacturing Co. has elected Maj. A. Lewis, of Salem, its President.- 

Iron ore has been discovered on Bolivar Heights, Harper’s Ferry, W. Va.- 

John F. Sowers is about to send a car load of iron ore to Harrisburg, Pa., 
from his form in Warren Co., Va., where recent developments indicate a 
large body of ore. 


Person*]*—The recent death of Gen. I. M. St. John, the Consulting Engineer of the Chcs. 
& Ohio R'y, has deprived us not only of a genial and accomplished gentleman but of one that 
has, for a number of years, been ardently devoting his talents to the development of the resources 
of the Virginias. He prepared for the C. & O. a number of able papers on the mineral and 
forestal wealth of the region it traverses.—C. F. Conrad, M, E. of Winchester, Va. f but for 
several years past in charge of anthracite coal mines in Pa., has taken charge of the New River 
Coke Go’s operations at Elm, on the C. & O. R’y, as Superintendent and Enginttr. Mr. C. has 
acquired an excellent reputation as a mining engineer in Pennsylvania. We are glad to welcome 
back, to aid in the development of our resources, the sons of Virginia that have become better 
fitted for their work by contact with the practical workings of 1 the extensive mines of other States. 
They can speak knowingly of our advantages. William Bos. Johnson of Staunton, lately from 

Texas, has become Mr. Conrad’s assistant, and an active and intelligent one he trill be.-Mr. 

S. H. Chariton, the traveling industrial correspondent of the bright and newsy Evening Tele¬ 
graph, of Pittsburg, Pa., gave us a call the other morning that wiiui iis pleasant and cheerful as 
that of the spring morning on which he came, or as that of the business outlook along the Chesa¬ 
peake & Ohio in reported by him. The Telegraph is to be congratulated upon having such an 
observing and intelligent representative and our States upon having him to represent their re¬ 
sources axict conditions of development to the great manufacturing city that sits queen at the head 

<8 

of the Olio aqd draws upon the resources of nil lands to supply the vast quantities of raw mate¬ 
rials demanded for (lie daily consumption of her gigantic industries. Mr, Chariton's letter to his 

paper from the Great Kanawha Coal-field is of such am excellent character, and does such 
justice to that coal*producing rival of Pittsburg, we are constrained to reproduce it, although 
it has siJready been widely circulated by the Coal Trade Journal of New 'York.——Col. Alex. 
Montypmery of Lewisburg, W. Va., has resigned as teller of the Bank of Lewisburg to become 
a division engineer on the Richmond & Alleghany R. R. 
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>ertv became a mal 




decrease 


an injunction issued stopping further operations, 
tons of the bisulphuret of copper, averaging 12 p 

been shipped from this mine. 

The Ja WUkerson tract, of 450 acres, 
southern portion two branches of the lead, on which there are 
three air shafts of no considerable depth, connecting a tunnel account 
of 200 feet, from which 50 tons of the bisulp* 


handsome supply of ore. At the termination of these two 
n d tunnels there is quite a bold forehead of ore, there being no 



S tn oi tne lone. 

irge heaps of ore awaiting the 

_ 4 . ^ furnace, m these mines have all 

contains in it® I suspended the transportation of ore, and are reserving them 

for the one now being erected near the Cranberry mines, an 

which may be found in another part of this “Visit.” 
On the northern portion of this tract Mr. Heiskell has 

tunnel 450 feet in length. At 100 feet, the vein 



ore was found about 20 feet below the surface. 
Through the Jerry Limdberry , one branch of the lead 

be tr 


was struck, dipping 30° 8, E. 



thence for 200 feet one of 


the side walls of the vein has been sto 






9 wummjig ore 

Iso ascertained 


Limeberry 




sunk on this property, from which the mst described 


grey color and soft. By cross-cuts 

into the| the vein to be 30 feet wide. The average per cent, of the ore 

obtained from this portion of the tract is the same as that 


20° E 


R 1 * 0 


By gulp 
The K 



of eighteen 


sulphuret was obtained, 

Limeben'y contains the combined veins of the lead : 

been sunk, yielding good ores 


sheds, 


heaped 


these mines I found a large force at work, and 
carried forward with skill and enenrv. Up to this 




Sarah 


several varieties. The “monkey grave,” as it is called, (but puret. 

iMltti, " -dPHli ah ‘“11 'fill III .dim, 



300 tons of the blue sul- 


surface 


grave, from the iron monger who the ground is 40 feet, along which there has been 


about 


v __ j __ this a w 

ally opened for its iron ores, in order to'supply the old Forge 
located on Chestnut Creek. The remains of this forge still 
stand, and the same ill-luck attended the manufacture of iron 
from the gossans at this place as elsewhere. The gossan lead 
continues for two miles through this property, an 
portant one. 

The T. . Blair property, of 300 acres, next succeeds, and is 

traversed throughout its entire length, for one and a.half miles, 




is an mi 


1,000 feet of levels, with seven ventilating shafts, 

a greater depth than 40 feet, the total depths of 
shafting being 175 feet. The Vaughn property contains 700 
acres, and runs one mile c 

On the extreme southern portion of this tract, Mr. Vaughn 
is also at work. Laboring under the inconvenience of having 
to deliver his ores by lifting tlirough a shaft, he is, however, 
vigorously pushing forward liis work, taking out ore of the 

tv as that lust described. One of his tunnels opens 



by a single lead. It has but on© shaft and one tunnel, from into the southeast branch alluded to above. He has let down 
which or© of good quality was obtained. The surface of this three shafts, each about 40 feet deep, connected 


property is v 
overhanging 



especially along Crooked Creek 
4cM) feet high.. The ore taken ire..inI ..pi; 



decrease 


ie ore, either in width or 


tunnel on 'the mmSi side of 'this ridge coiisisto of oxides bunches 
bisnlnhurets, with indioations of the yellow sulphuret, in assorted 


In addition to the blue ore he had also opened upon 


mundic 


At the water’s edge, on the north side of 


Intervening between the Sarah Ellen mines and the Aim 
the ridge, a small vein of yellow sulphuret was seen in the | Phipp, on the J. Shockley tract, lies the. Kirkbride property. 


. „ ___ ___ ___ __lead 

decomposed ores “a fixed 


It is 
regular 

Opposite to this place, on the north side of Crooked Creek, order. It" is deemed best to introduce an account of it 
rises Copperas Hul % allnded to as belonging to the Cook at this place, 

& Wistar tract. » 


The name ot this company is the Kirkbride Minifig Co . 

The country, which is very rugged south of this hill,.now | The mine liras opened during the present year (1859,) and 

sequently not much ore has been raised, the principal work, 
so far, having been directed towards opening the lode. The 
vein, where opened, is found to lie within ten feet of the 6ur- 


gradually subsides into less elevated ridsres, alo 
special surfaco indications are #)und 

property is reached. The lead is here W. MV JLU * V JL JSUIiiJ 

K ' " JC • " il _ J.JL 




uhh _ -r ^ 

showing that at Copperas Mill, wnere it is is. iu w m.., it has face, and more horizontal than any other vein in the district. 

deflected to the oast. Between Copperas Hill and Vaughn’s The blue tire is raised from a vein from two to* three feet in 



rt 

is 




tone© of four miles. 


there is a 

rings ns to the nronerties of the Tennessee 





shipped 30 tons of ore, aver¬ 
aging 14 per cent., the total drivage of levels amounting only 
Cq., consisting of the Rugglos tract; the Sarah to 40 feet, and the total depth of shafts 50 feet, no shaft being 

’ a IT Til • * 1 II HT m . H -# sx am * ' ^ 

Jrlnpps, 


inia Mini 

len mines, on* the Vaughn tract; 

Shockley tract; Wild Cat, on the M^Shockley tract; 


Cran 


along the lead a heavy gossan 



district, 


berry and Fainnount mines, on the Early tract; besides the indicate more valuable results than have, as yet, been attained. 
Davis and the Stone properties on the Dalton Lead, em- The Ann Phipp mine , on the J. Shockley tract, worked by 

the Tennessee and Virginia Mining Co., may be ranked as 
one of the most valuable properties examined, not only on ae- 
The Sarah Ellen was opened in 1856, and work is vet being count of its advantageous location for mining, but also for the 

ushed forward m its tunnels. At the southern por- depth, and width, aud the richness of the lode. Its ores pre- 

" " - *. along the levels, fully confirming the 

afforded in tho surface indications. It 


bracing in all 2,200 acres 
to enter upon the mining of copper 



tion of 



aeu lorwarvi m iws luimcw. j.xv wiu wumwn acptn, ana wiatn, a 
tract, a tunnel has been driven in at right angles mn t a beautiful dis 


reached 


evidence of its wea 



ast and southwest along the lode. The lies 011 tlie lead immediately adjoining tho Kirkbride, along 
been driven 300 feet, exposing a vein of which it may be traced for three-tmirtlia nt* n. milp 



40 feet with an unknown depth, the ores of which are soft and 
friable and easily mined. Each hand from this veil, 
two tons of ore per day upon the ore floors at the mouth of raisin 
the adit. The blue ore found here is a sulphuret, being in 
these mines the lowest of the veins. The average per cent, is 
14, There are some two or three ventilating shafts let down 
upon the tunnel: the floors are dry and all the works in 

good condition. 

'Going to the southwest, along the vein, we find the same 
rich exposure, this southwest branch being driven in 25-0 feet 
There are cross-cuts showing the width of the vein, along which 
it is found to dip at an angle of 50°. These cross-cuts, with 
the parallel tunnels, afford intervening walls, through which 
the lode passes, and which, when stoped out, will yield a 


This mine was first opened in 1855, and though there is 
Efficient to keep a strong 

^ ore, yet we found only a few hands at work, sinking-a 
new shaft on the southern portion of the property for the pur* 
pose of ventilating the levels. This ©fleeted, there will lie no 
obstacle to"the continued success of this mine. 

The gradual r manner in which the lode sinks, below the 
surface, is well illustrated in this mine. In the preceding 
properties we had the bine ores near the surface. On this 
property they are reached on the southern portion, but disap¬ 
pear beneath the black and green ores along the northern por¬ 
tion of the lode. To give a correct representation of the 
surface of this property, it may be compared 

ill and vale, there heimr for 


line, alternately hi 



uch undulfe 
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tions. From the northeast and smith west slopes of these 
knolls the lode lias been reached by tunnels, some of which 
are driven to the right and others to the left of the vein, so 
that the two walls are fully exposed at different points, pre¬ 
senting an entire width of not less than 20 feet, with a dip of 
4-5 degrees to the southeast. At the mouth of one of the 
tunnels was a mass of red oxide, weighing not less than one 
ton, taken just from l>encath the surface, and covered only by 
a light coat of gossan. 

There has been shipped from this mine 300 tons of #rc% aver¬ 
aging about 15 i>cr cent., though the red oxides possessed a value 
of 30 per cent. 

Only in a few places has the niundic rock been reached, and no 
attempt has been made to penetrate it, as a sufficient quantity of 
decomposed ores yet remain to afford vigorous mining for 
years to come. 

The total drivage of levels amounts to 1,000 feet, into which 
shafts have been sunk, the deepest not exceeding 30 feet, the total 
shafting being 150 feet. 

In many places the floor, roof and walls consist of solid ore, the 
tunnel being driven immediately through the lode, while occasion¬ 
ally the floor is composed of the mundic rock. 

The ores taken from this mine consist of the blue and black sul- 
phurets, the green carbonate, and the red oxide, altogether 1 
averaging 15 per cent. 

The Wild Cat mine is situated on the M. Shockley tract of 400 
acres, being about one-half mile on the lead. This mine presents 
the same attractions as were seen in the Ann Phipps, though it is 
not so extensively developed. We found but one set of hands on i 
this property, engaged in opening an adit on the southern portion, 
so as to drain the upper tunnels. This adit is being driven across 
the lode, and being below the mundic rock, has already begun to 
present indications of the existence of the yellow sulphuret. On 
Babbit’s Creek, another tunnel lias been driven in some 200 feet 
across the lode, and just above the water level, for the purpose of 
exploring for the yellow sulphuret; and it has resulted in breaking 1 
in upon some small veins in the compact mica slate and quartzite. 
This fact is highly important, as establishing, without the shadow j 
of a doubt, the existence of this ultima thule of copper mining 1 
also at this point. 

The Wild Cat mine was first opened in 1855, since which time , 
there have been shipped 300 tons, consisting of oxides, carbonates | 
and bisulphurets, averaging 14 per cent. The width of the mine 1 
is found to be 20 feet, its depth unknown, as nearly throughout the 
whole length of its levels the ore forms the floor. The greatest 
depth to which the mining has been carried does not exceed 40 
feet, the vein itself being reached at a depth of 30 feet. The total 
drivage of levels amounts to 700 feet, and the total depth of shafts I 
*250 feet, no shaft exceeding 40 feet. j 

As in the other mines, the ores are easily picked out, and the > 
drifts being high above the water level, with one exception, the; 
tunnels are not greatly troubled with an accumulation of water. 

The Cranbrrry mine , on the J. Early property, containing ioo 1 
acres, and extending one-half of a mile on the lead, was opened in 
1854, and the work of mining pushed to a greater extent than any 
other proi>erty. This property is composed of an elevated ridge, 1 
which rises like a crest, overlooking the Wytheville Turnpike, and 1 
well adapted to the tunneling, to which it has been subjected. The 
total drivage of levels amounts to 800 feet, opening upon a miner-! 
al vein about 60 feet below the surface, and running N. 54 0 E. with 
a dip of 60 degrees to southeast. The entire vein, ii\all its length 
through this proi>erty, is estimated at not less than 10 feet thick 
and 25 feet wide. There are about nine shafts sunk on the lead, , 
for ventilating mainly, their total depth being 250 feet, though the; 
deepest only reaches 45 feet. Neither the depth nor the width of 
the mineral vein lias been fully ascertained. Cross-cuts have been 
made from the main tunnels, and parallel levels, driven, but still 
along the mineral lode. The works on this property exhibit very , 
markedly the order of superposition of the various ores of these 
mines. After penetrating through the gossan crust, which here is , 
strongly deposited, the carbonates and oxides are found occupying 
the upper portion of the veins. To these succeed, in the second , 
galleries, the decomposed bisulphurets or black ores, and in the 
lower gallery, the grey and blue bisulphurets, beneath which lies 
the mundic ‘rock. These galleries are separated by thin floors of 
rock or of plank, and beautifully illustrate the system of mining in ( 
following the vein downward. 1 

A deep shaft has been also sunk in the valley at the base of the 
ridge, and near the turnpike, which, after passing through a hard 


quartzose slate, opened upon a vein of the yellow sulphuret. This 
shaft, in our opinion, would have yielded handsome results, had it 
been located a few paces farther to the south. It also establishes 
the fact that below the mpndjc comes the yellow sulphuret in tho 


vein rock, which would grow richer as the depth increased. A 
strong force is at work on this mine. 

There have been 700 tons of ore shipp'd from this mine, con¬ 
sisting of the usual varieties of carbonates, oxides and sulphurets, 
and averaging 15 percent. All the ores to be raised in future 
from these properties are be reserved for the Baltimore and Cuba 
1 Smelting Furnace, now being erected near this mine. 

I The establishment of these smelting works is calculated to stimu¬ 
late the mining operations to a degree heretofore unknown, and as 
by the new process of chemical decomposition, ores of one per 
cent, can be as easily treated as the richer, there will be nothing lost 
at these mines. I refer the reader to a description of the smelting 
works on another page. 

The Fairmount /nines, on the southern portion of this property, 
were opened in 1855, the vein being found to be 25 feet, and only 
40 feet belo\$ the surface. The gossan indications are strongly 
marked, and the yield consists of ores of good quality, being green 
carbonate and blue sulphuret. The total drivage of levels amounts 
to 700 feet, with a total depth of shafts of 150 feet. 

Following the lead northwards, after passing the Fairmount, we 
come upon the property of Brown 6° Stci'cnson , on the waters of 
Little Reed Island Creek, on which we find a heavy gossan outcrop 
on the summit of the ridge, on the western side of which an ex¬ 
ploring tunnel has been driven in 250 feet, the ore being reached 
about 60 feet beneath the surface of the ground. The falls on this 
creek are admirably adapted for any purpose of manufacturing or 
smelting. This tract is very advantageously situated for the de¬ 
livery of the ores by railway on a descending grade from the mouth 
of the level to the ore floors. 

The Kineannon property, adjoining, also affords the same good * 
prospects, the testing which has been made on it resulting very 
favorably. There is no doubt that a tunnel driven in-from the 
water level would develop strong lodes of the yellow sulphuret. 

The F L. Hale properties are next entered by the lead, the two 
embracing an area of more than 3,000 acres, the lead being 
traceable four miles through the tracts. Throughout their whole 
extent, the surface gossan indications are well marked, and ex¬ 
ploring shafts have been sunk at various points with good results. 
On the ^ northeast end of this property, and just adjoining the 

..Be!::1 1 e Baker mines, the. Ann Eliza and Anna Mary mines have 

been opened, and successfully worked. These properties form a 
part of the mining lands of the Meigs County Tennessee cr Virginia 
Mining Co., to whom also belong the Bettie Baker mine, and the 
properties to the northeast on the northern lead, and several 
properties on the Native lead, in Carroll, said to embrace an area 
of 100,000 acres, along these three leads, and in a direct line on 
them of forty seven miles. 

The Anna Mary is supposed to be on a different vein from the 
Bettie Baker. It is, however, only 50 yards to the north of it, and 
may very properly be regarded as an offshoot from this great lead. 
We doubt not, when explorations are carried sufficiently far, this 
opinion will be satisfactorily established, and add no little to the 
intrinsic value of this mining region. Cross veins, often richer 
than those from which they emanate, indicate the intensity of the 
volcanic action which producetl them. In advancing the opinion, 
therefore, that these lateral veins arc branches of the main lode, 
there is imparted an additional interest to this mining region. 
These branches sometimes strike off laterally and then again they 
are thrown upward from below. 

The drivage of tunnels on the Hale properties amounts to 300 
feet, with a total depth of shafts of 200 feet. The greatest depth 
of any one shaft being 60 feet. These tunnels are driven to the 
centre of the ridge, both from the southwest slope and from the 
northeast. Seventy tons of ore, averaging 14 per cent., were 
shipped from these mines during the time they were in operation. 
A portion of the ore was very rich, consisting of the oxides and 
black smut ore, in which were found crystals, and occasionally 
large masses of native copper. One mass, lifted out of this bed of 
smut, weighed 100 pounds. The width of the vein is estimated at 
20 feet, and is found 60 feet beneath the surface. This mine is 
only opened sufficiently to show that it possesses great attractions; 
for if it opens so beautifully on the 300 feet developed, what must 
it not possess still deeper in the lode. 

The Bettie Baker mine is entered on the side of the hill, opposite 
to the Hale mines. On this property is to be found the famous 
Paint Bank, from whence was obtained, for many years, ochreous 
iron for domestic purposes. Here was done probably the first 
work in this mining region. 

Entering the levels, opposite the Anna Mary mines, we pass in 
for 40 feet at right angles to the lode, where it is reached. It is 
then followed 300 feet, with some two or three cross-cuts and 
parallel drifts, exposing, throughout its entire length, a splendid 
view of the vein, from which the red and black oxides are mined, 
yielding 22 per cent. Since the first day of May last, 130 tons of 
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30 per cent, ore has been taken out and shipped to Baltimore, Additional value is attached to 



property from its proximity 


Here, as in the Cranberry mines, the richer ores occupy the upper to the smelting works, erected at the Cranberry mines. 


We hope to learn that work has been re-commenced on this 
property at an early clay, under the management of'a skillful mining 


vein, while the poorer lie upon the mundic rock, beneath which no 
explorations have been made. Whenever a “horse** intervenes, 

the ore beyond is found of richer quality and in greater quantity captain; and ire are convinced that the results will noli disappoint 
justifying the conclusion that deep mining would here, as well as in the most sanguine expectations that can be entertained with 

reference to it. 

There is another lead, called the Jenning's Lead, to the east of 
the Dalton, but as no explorations have been made on it, it was 

It is moreover a quartz lead. 

By reference to the Geological Map, it 


the other mines, be productive of the most brilliant results. 


On the eastern side of the ridge, a tunnel has also been driven in 
with the same good results; while oh a second hill, the old “paint, 

bank,” extensive openings are found, being the original works on not particularly examined 
this property. Since 1854 there have been shipped from this mine 2 . The Native Lead. 

595 tons, mostly of the black ore, with an average of 1:6 per cent. w m Be seen that the Granite upheaval of Grayson county is sur- 
The width of the vein increases to 30 feet, and depth unknown, rounded by a gneiss and greenstone formation, which extends 
The amount of drivage in tunnels is 800 feet, while no shafting of northward to Floyd county. This stratum affords the bed for the 
any consequence has been required. The lode has been reached second great lead through this mining region, entirely different 


from the slopes of the ridges, and the tunnels driven in along the lead. 

Northward from the Bettie Baker, with an inclination of 54 0 to 
the east, the vein maybe traced to Big lied Island Creek, through 
several properties belonging to this company. But as at the Bettie 
Baker it was found to tend downwards as it advanced north, it 
may be that deep mining would be required to reach the lode 
which case the ores would partake of a different yet richer charac¬ 
ter; and such an inference is sustained from the fact that on Big 
Reed Island Creek, on the Sutphan property, an exploring shaft 
has reached the yellow sulphuret. Here, then, is another point 
established, from which the owners of these properties may be fully 
assured of the inexhaustible nature of their mining properties. For 
when the decomposed ores are exhausted, a thing not likely to 
occur for many years, then they have reached a basis of operations 
that will know of no limits. 

Passing through the western part of Floyd, along the course of 
the lead, there are, as far as I could ascertain, no special indica¬ 
tions, ufttil the northeast corner is reached, where an outcropping 
of gossan occurs, which has been opened with a shaft by Mr. 
Howell, of Jacksonville, and with good results. 

This is the extreme northern limit of this iron or northern lead. 

Wc have traced it from Elk Knob, N. C., into Virginia, through* 
the counties of Grayson, Carroll and Floyd. Let us now retrace 
our steps to examine one of the lateral leads branching off from the 
main trunk, the gigantic character of which lias much importance 
attached to it. 

1 have stated that the Dalton lead branched off from the north¬ 
ern lead at Copperas Hill. Gradually diverging at the Wytheville 
Turnpike it is nearly one mile to the east of the northern lead, there 
being found intermediate to the two a large quartz lead, assuming 
at some points a gossan character. The purity of this quartz and its 
associating slates, naturally suggest the idea of a gold-bearing vein , 
and we would not be surprised to hear of this precious metal being 
found in it. At any rate, it would be well for those interested to 
examine closely the gossan connected with it. For when there is 
gold or any other metal in the original sulphuret of iron and 
copper, that gave birth to the gossan, notwithstanding its decom¬ 
position and its conversion into an ore of iron. 

Reasoning from the immense masses of gossan found upheaved 
for miles along this lead, and the ore obtained from those shafts 
and tunnels which were judiciously located, I would not hesitate to 
select the Dalton lead as one of great value. 

There have been only two properties developed upon this lead— 
the Stone property, belonging to the Tennessee & Virginia Mining 
Co., and Dalton Hill, belonging to the Dalton Mining Co. 

There was only one shaft opened on the Stone property as a pros¬ 
pecting shaft, which after passing through gossan and slate, reached 
the vein, affording ore similar in every respect to that found on 
the iron lead. 

But on Dalton Hiii t near the Wytheville Turnpike, there have 
been 30 shafts sunk, and 6 tunnels driven in from the side 
of the ridge; out of the whole number of which only two or 
three appear to have been judiciously located. From two of them, 
sunk to a depth of 50 feet, ore of good quality was raised, the vein 
being found to be about 25 feet wide, yielding the blue and green 
ones, at a depth of 35 feet only below the surface. The total depth 
of shafting amounts to nearly 700 feet, and the total drivage of 
tunnels to 500 feet. Fine indications of the yellow sulphuret were 
observed in the tunnel on the north side of the ridge, at 80 feet 
from the surface, in a heavy quartz lode. The width of this sul- 
phiiret vein was estimated to be 13 feet. 


yet, 

The 


from that just described, and of such a character as to be properly 
designated the Native Lead . It is just such a formation as this 
that contains the mines of Lake Superior, a trap and gneissoid 
rock; hence the blocks of native copper obtained from these mines. 

The Native f oras it is sometimes called the Trapl^eadjis about half 
a mile wide and may be traced for 16 miles. The series or rock 
strata consist of gneiss with quartz, crystals of native copper being 
minutely disseminated through the mass, and interstratified with an 
olive colored rock resembling olivine, and with greenstone. The 
course of the strata is N. 54 0 E., changing to 70° towards it north¬ 
ern termination. Its inclination is S. E,, varying from 40 degrees 
to a position almost vertical towards its western limit. 

Several openings have been made upon this lead, on lands for¬ 
merly owned by John S. Sutphan, but now the property of the Meigs 
County, Tennessee, & Virginia Mining Co. Work was begun early 
in 1854, since which time but little more has been done. Thirty- 
two tons of the native ore and vein rock were shipped to market, 
yet as it yielded only 8 per cent., of course it did not pay at that 
time. The rock thrown out from the shafts consisted of olivine 
and sandstone laminated with gneiss, containing radiating crystals 
of tremolite, through which crystals of native copper were pro¬ 
fusely distributed. The carbonates found among them are due to 
the action of the carbonic acid of the atmosphere upon the oxidized 
metal, and therefore do not exist to any great depth. 

This is, without doubt, an important lead, independent of the 
value which may be attached to its proximity to the other mines of 

this region. It will require heavy work to open this lead, vet 

when opened, it would be productive of valuable results, 
metal being disseminated through the vein rock, it would neces¬ 
sarily have to be subjected to the stamping process, by means of 
which the minute particles of copper may be aggregated together. 

3. The Southern Lead. —Although somewhat similar to ihe 
northern or iron lead in its general characteristics, the southern 
lead presents many points entirely differeut. Its gossan lead is nol 
so uniform, as it is frequently replaced by a siliciotis and highly 
ferruginous stratum, even the mica slate itself partaking of this fer* 
ruginous character. It is, however, none the less valuable. 

Situated in the southern portions of Floyd, Carroll and Graysoil 
counties, Va., and in Alleghany county, N. C., it lies between the 
gneiss and greenstone of the native lead on the north, and the 
gneiss and olivine of the Blue Ridge on the south. 

The slates, in which the lode occurs, are alternately hornblende 
and mica, interstratified with immense ledges of pure white quartzite. 

The mines which have been opened on this lead, are Ore Knob 
and Peach Bottom, in Alleghany county, N. C.; Hampton's, 
Cox’s and Fulton's, on Little River, in Grayson county, Va.; 
Whitmore mine in Carroll and Hylton's, the Nowlin, Weddle and 
Toncrey mines in Floyd, and Howell’s mine in Franklin. 

We are aware of the fact that some of these belong to lateral 
veins, but they all may be placed in the same great lead, and desig¬ 
nated the Southern Lead . Some of the lateral leads run into the 
main one, as was observed with reference to the Northern lead. 
This is, however, not so regular in its course as the northern lead. 
In N. C. it possesses nearly an east and west course, but in Va. it 
strikes N. 45 0 E. till it reaches FJoyd, when it deflects again to¬ 
wards the east, as it crosses the Blue Ridge into Franklin county. 


At Ore Knob, the surrounding slates are similar in every respect 
to those at; Peach Bottom mine, 12 or 14 miles distant, except that 
there is also an abundant out-cropping of gossan, containing beau¬ 
tiful crystals of carbonate of copper, and closely resembling that 
at Toncrey mine, in Floyd, and Howell mine, in Franklin, The 
Had all the work bestowed on this property, been expended in surface indication at the Peach Bottom mine, on Elk Creek, is a 

r%i,,.*««• f ™' v ' <4% " ^ J!J "‘ decomposed mica slate, a rusty iron color pervading its mass. The 

ore obtained beneath this is the undecomposed yellow sulphuret; 


running in two cross tunnels from the south side of the ridge 
across the lodes, the upper to reach the decomposed ores and the 
lower at the water level to strike the yellow sulphuret below 
the mundic rock, the intrinsic value of this mine would 


whereas at the Ore Knob there is a heavy vein of decomposed ores, 
be | lying above the mundic, in which the yellow sulphuret is to be found, 
inconceivable. . _ Going northwest from the Peach Bottom mine, there are found 

The property of the Dalton Mining Co. reaches to Reed Island [several openings near the mouth of Little River, with gossan indi- 
, along the whole length of which the lead may be traced, cations, the gossan yield i ng crystals Qf the green carbonate of cop- 


Creek 
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per in its cavities as in that at Ore Knob. I must confess my ina- owners have renewed their leases and commenced operations for. 
bility, however, at present, owing to the rugged ness of the country, 
to locate the lead upon which they are situated. They present the 
appearance of belonging to the southern lead, 'yet they are to be 
found in a gneissoid rock, similar to that of the native lead, and 
are also bounded on the east by a soapstone stratum, intervening, it 
seems, between this lead and the southern lead, and isolated,* 


copper.• 

The course of the lead here is N. 54 0 E* Two shafts have been* 
let down upon the vein rock, both located on the side of the ridge, 
the upper being 66 feet and the other 30 feet deep. On a level with 
the mouth of the lower shaft, a tunnel has been driven in till it in¬ 
tersects with the upper shaft, and is then continued 50 feet along 
they may be the continuation of the native lead, occurring under the vein. From the floor of this tunnel, an inclined shaft, dipping 


such circumstances as to afford the yellow sulphuret instead of the 
native copper. 

I had learned of the existence of this gossan outcrop near the 


at an angle along the vein, has been sunk for more than 30 feet, 
till it reaches a point opposite the second shaft, from whidfci it is 
intended to connect the two together, and to run an adit to the 


mouth of Little River, and observed similar indications on the surface. The width of the vein in the upper tunnel is 6 feet, and 
road from Jefferson, before reaching the mouth of the North Fork ^ found gradually to increase in value with the depth. The dip of 
of New River, both of which are doubtless a continuation of thi& ! the vein is 
new lead, occurring in the gneissoid rocks, and aff rding the yellow 
sulphuret of copper, but no decomposed ore. They are interesting 



, a fact very favorable for mining, and indicative of 
the richness of the mineral lode. 

In sinking these shafts there was found the following regular 
localities, and their proximity to the gneis; and granite afford .stratification : After penetrating the surface decomposed slate, the 


strong evidence in favor of their value. 

Proceeding northward through Grayson, there is nothing to be 


hanging wall is composed of a dark hornblenic rock, very con\pact f * 
beneath which lies the softer and lighter colored mica slate, 6 feet 


seen until the Whitmore works, in Carroll, are approached. Here , thick interspersed with veins and pockets of sulphuret of copper. 



we find large masses of gossan out-cropping, near the waters of 
Snake Creek. The openings made in the ridge, afforded fair evi¬ 
dence of the '»ein of ore to be found there, but it is not yet fully 

Passing thence into F'loyd, the surface indications become 
very .important; and at the Toncrey mine, such is the quality of 
this hydrated oxide of iron, that for 70 years it was used to supply 
an iron establishment erected on the waters of West Fork, 
has already beerf alluded to in a previous chapter. 

From thence to the Howell mine, in F'ranklin county, the lead 


In this is sometimes interposed a hornblende containing copper, 
whicn is regarded as the “horse ,; of the mine, 6 inches thick; then 
follows a rotten slate, called by the miners setvidge % frpm 1 to 4 
inches thick, beneath which lies a stratum containing argentiferous 
lead ore, 6 inches thick ; then follows a greenish semi crystalline 
felspar, lying upon the foot wall of hornblende slate. 

This 1 of success in the further developments of this mine, the company 
has erected very substantial works for crushing and washing the 
ores. This establishment is carried by the waters of Elk Creek, 
and runs two pair of fluted and four pair of smooth crushers. This 



may be traced through the Blue Ridge, its course hence being N.7o°E. ( , . . , r .... . 

® , ■ being completed, a strong force will be put into the mine, and 

With this general description of the lead, we proceed to consider 1 qwm /w •L** 


its developments, as they occur, beginning at the southern extremity. 


work pushed forward vigorously. Should that success attend them 

which every indication guarantees, there will arise an absolute 
Ore Knob is in Alleghany county, N. C., and near the waters of ( necessity for a smelting furnace, still further to reduce the ores to* 
Cranberry Creek. It is east ot New River, distant about 6 miles, > regains before shipping to market, for which the waters of Elk 

nil jaiifrt ilKiQi/’l wig I rv£* f limQii ... ipiitne !\J f% •* *.* , .'«_ 1 *11 /¥*' . .11 .. '1 _ __ _ _ 


and consists of an elevated ridge, the crest of which runs N. 65 

E., and as the vein is N. 6o° E., it passes diagonally across its sum¬ 
mit, The rock strata composing this ridge consist of hornblendic 
and micaceous slates, very compact, and interstratified withatalco- 
mica slate. The outcropping of gossan is very heavy, contain- ''"'''"’ """ 

ung beautiful crystals upon a brown surface, throughout its cav- 1 1 

I ties. 


Creek will afford ample power. 

The lead on which this mine is located may be traced N. E. and 
S. W. from this point, along which other developments have been 
made, and with like good results, but leases having expired, the 


Extensive works have been constructed, 4 shafts having been 
sunk upon the lode, and a tunnel driven in across the vein at the 
water level. The upper shaft is 90 feet deep, the second 40, the 


This lead may be regarded as belonging to the Southern or Ton¬ 
crey lead, though some are disposed to regard it as being interme¬ 
diate between it and the Native lead. The ruggedness of the country 
would not admit of its being traced throughout. 

These ores have a greater resemblance to those of the Canton 


third 30, and the fourth, half way down the declivity 40 feet, fromj mine> G a., than any that I have heretofore examined, especially in 
all of which ore of good quality and very abundant has been raised. t h e ; r association with ores of lead. 

The upper shaft was carried through solid beds of gossan to the Gojng northward, three miles south of Independence, there are 
depth of 70 feet before the lode was reached, while in the two I found excellent surface indications of gossan, on the property of 
lower, situated on the declivity 65 and 70 feet beneath the upper, | Mrs . Austin, also at Mr. Fulton’s, three miles east of the old Pine 

.111 III ® HI m « *1 HI ® a 'Hi ® .H0 B,fl 4 


the vein was reached at 24 feet, clearly showing the importance of 
working this mine by means of a level run in from the slope of the 
ridge. In these shafts the wall rock on the north side was flint, and 
on the south hornblendic slate. 


Hope Furnace, on Peach Bottom Creek. This lead maybe traeed 
through Haywood Cox’s property, and through Andrew Hampton’s.- 


From this mine sufficientore was shipped, during the time it was in 
operation,to realize $9,500, after paying the expenses of transporta¬ 
tion. The first work was begun in 1855, and suspended in 1856, one 
half of which time was employed in opening dead ground 




♦GKATSON C. H., VA n Oct. SI8L 1889. 

Dr. It. O. CmREY: 

J)f.ar Sir:—The Information you desired may now reach you loo late to be amb 
led in your Report, but bo that as it may, I will give you such facta In regard to the 
discovery of copper In this region as have come to my knowledge With the Iron oral 
and its admixture with copper, at the Toncrcy works, formerly the 8helor*-e, in Floy 
050, one- county, and the fact that copper was known to exist there for many yean past, seems 
W hen t he 10 have been communicated to you, and therefore I shall say nothing in regard to that. 

The iron ore, or gossan, on the Iron Ridge, 5 miles north-east of thia place, was flnrt 

... * mm jfm am * A m <uth ^ m. - if M & 



hn Blair, the owner 
no faith In find- 


lode was Opened, a hand could raise 2 tons per dav, the oreaverag- ! discovered in the year 1785, by the persons who subsequenUy erected iron works on 

j nr r m Tier rent Thp width nf thp vein iva< not nsrprMinpd thrmoh Chestnut Creek, with a view to the manufacture of bar iron from it. They soon found, 

Illg 19 per cent. I ne wiam OI me vein was not ascertained, tnougn I however, that the ore contained too much copper to make good bar iron, and they 

supposed to be not less than 20 feet. Large heaps of ore are yet 1 were Obliged to procure more suitable ore for that purpose from other and more dls- 

11 T ^ 1 „ 7 .1 LI 1 ” J ,, / tant points; but until after the discovery of copper at Ducktown, they never dreamed 

lying exposed under the ore sheds f End scattered over the surface that by siui^ng a shaft on their iron lead they would And & tpdy ot ttw oxm« o# po p - 

of the ground which though it would vield io Der cent was not I )t?r * I had faith in it myself,and in the year 1857 proposed to Mr.. 

KJI uic gruunu, wnicn, uiuugu it wuuiu ) iciu io per lciii., Jb 0 r u part of the lands, to Join him in a search for copper, but he 

considered of sufficient value to bear transportation. ihe ores ing a copper mine, and declined my proposal. 
rnncUf nf rpH and b>U rb nv iHec nrhnnitpc nnH iVip vnllnw c.,1 I did not commence work at the Peach Bottom mine, in Ashe county. N C.,ineearch 

consist 01 tne rea ana Diack oxiaes. caroonates ana tne jciiow sui- forlead?asyQU 8 up IK >he. in the spring of isao, coi j&mee Maxwell, who then claimed 

the land, brought me a piece of slato rock, which he said, was something new to him. 
and asked mo what It was, and whether it contained mineral of any valuable kind. J 
Effectual work was done while it was in operation, such as the in formed him at once that it was copper, and that in my Judgment a valuable copper 

_. ,. r l j 4.l L* j .11* l j . , , mine would be found at the depth of 80 or 100 feet At his roquet I went and examined 

Construction of sheds, three whims, dwelling-houses and Stables. the place, and obtained a lease for 99 years, and commenced work with a few hands 
•TUiV *l« frora the lead mines in Wythe, in the month of October, 1832. I continued my opera- 

1 his mine is 03 miles from the nearest point on the railroad, and tlon as long as I had a dollar, and until, by writing to gentlemen In most of the north- 

over a rough country, a fact which doubtless caused its suspension, T 1 cltle *s Iaswrtained that the process or washing:and smelting copper ores was noV 
- 0 . . J 3 1 r , _ it 1 ! 1 then uniloivtood in the Lnlted States. I had struck the sulphuret of copper at the 

for the ores certainly speak for themselves. I regard the place as depth of 57 feet from tile surface, had assayed it myself, and knew it to be good and 

appropriately named, Ore Knob. ” 



paying ore, but for the want of means, and hands or miners, who understood 

> aba 


lning 

ndon the work, and did 


for copper and preparing It for market-, I was compelled to 

A nnthpr nrrmnprti n cr cVistft h a % Iippti !#»♦■ Hnwn nn §• i H p mf* hot commence w'ork at that place again until about 12 months ago. 

Anoiner prospeenng snail jllJt.» UU .Ill U.I uoitll Oil UK. SOUUl Siae OI The piece of rock brought to im byCoi. Maxwell, as above-mentioned, was foui dat 

the bottom of the ditch he had cut to convey the water to his mill, which you wilt 
remember, Is yet standing it short distance below whore wo have put up our machinery. 

Our crushing mill is now in successful operation, grinding up from 70 to 100 tons of 
the rock containing the ore, per day, and with 20 hands we can wash and prepare for 
market 3 to 5 tons i>er day, worth, at. present Baltimore prices, $136 per ton. 

I sent, a sample of our ore, as we had washed it, to Mr. H. Me Kim, of Baltimore, 
who by letter of the 18 th lust,, informs me thatthe yield was 32 14-100 percent, copptor, 

Elk Creek IJ. miles and worth $135 per ton. 

* I had forgot to say that the vein of argentiferous lend is still going down with the 

copper lode and becoming richer. 

r> . n „ , j . 0 r . . „ , The works of the Baltimoreans, at the Cranberry mine, In Carroll, are now in op- 

Keactl Mottewi Mine was opened in 103 2 for Its lead and silver, eratlon, and successful In producing copper even beyond their own expectations. •" 

I am, very truly, your friend, S. M*CAMA»T. r 


the knob, and with like good results 

The successful working of this mine demands the erection of 
furnaces, for which an abundant water power is afforded by Peak 
Creek flowing near the base of the knob. 

Pursuing a course N. 60 E. to the waters 
distant, we come to another mine. 



known to be found here. But when, along with it the yellow sul¬ 
phuret of copper turned up, it was regarded as worthless and was 
abandoned. Within the last twelve months, some of the original 


P. 8 —If I am nut the flrat discoverer of copper In Ibis region, I am unquestionably 
'Hie first person that ever cut an adit or sunk a, shaft in search of It. 

[Continued on page 80.] 
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The Iron Ores near Cumberland Gap, Virginia.* of fragment* of crinoid stems. Other fossils are numerous, 

_ 1 hut by no means reach anything like the projiortion of the 

. .. .... , crinoidal remains. 

11Y 1\ N. MOOKh. ^ .. , . 

_ Ihe ore has not been studied 111 sulheient detail over a 

The iron ores of economical importance in this region lie large area, where it has been opened in depth, and the over- 
on the southeast of Cumberland Mountain, usually in the tying i^ks arc fully exposed, to enable the writer to form a 
ranee of foot-hills known as the Poor Valley Kidge, which is theory of its formation satisfactory in every respect; but the 

fl Ann in niAct /aacr»a 111 rllinut# >4,1 ItnrAnil VASlfUkli- 


this rid<>-o disappears, and we tind the ores on the tlank ot the “ uu; oouoi, mat 11 was origmaiiy a ueo 01 lossuueiviw omc- 
niountain proper, near its base; but their occurrence in this ftonc. The original limestone has been dissolved and removed 
iiosition is exceptional. the solutions which brought the iron and depoited it in the 

The ores are, consequently, in Virginia and Tennessee ; but 1 form and place ot the limestone. The iron lias probably been 
as they occur so close to the Kentucky line, and are so inti -1 derived from the rocks above, and has been gradually removed 
. luatoly connected with Kentucky interests, in that they j vj a process of leaching. 

cannot be fully developed without the use of Kentucky fuels, This ore is by no means a local deposit. It is characteristic 
an examination was made of them for a few miles up and of the rocks of this period, fromNew York to Alabama, and 
down the mountain, from Cumberland Gap, to ascertain some- it is also found in the same formation in Wisconsin, of a quali- 
thing as to their method of occurrence, quantity and quality, tw that can hardly be distinguished from the New York or 
and to determine the capabilities of the region to sustain an Tennessee ore. This marked uniformity of quality and posi- 
iron-mannfacturing industry. tion of the ore show that the waters, at the time of the aepo- 

The manufacture of iron"from these ores from charcoal fuel sition of these rocks, must have been very uniformly charged 
has been, for a long time, carried on in this vicinity in a small with iron over an area hundreds of square miles in extent, 
way, at a number of places; both pig iron and blooms having There is no similar formation in which iron ore is distributed 
been produced. It is, however, upon coal as a fuel that the with anything like so great a uniformity, or of which it is .so 
permanent iron industry must be founded, and the coal which characteristic. Other ores are found usually connected with 
will, in the future, smelt the ores along the mountain for a con- rocks of a particular formation, but they are by no means 
siderable distance below, and for a still greater distance above coextensive with that formation ; they are, on the contrary, 
Cumberland Gap, must come from Kentucky. There is no coal “pockety” and erratic. This, however, both in quality and 
to the southeast in either Tennessee or Virginia, and Cumber- position, maintains its identity along the parallel mountains 
laud Gap affords the most feasible passage by railroad through of the Apalachian series for hundreds of miles. In the 
the mountain from the ore to the great Kentucky coal-field. aggregate, therefore, it presents a mass of ore which is 
Such being the case, these ores become of almost as much practically inexhaustible, and is unequaled by any other de- 


Such being the case, these ores become of almost as much practically inexhaustible, and is unequaled by any other de- 
importance to Kentucky as to the States in which they are posit in the country. 

situated, especially when we consider that their development In New York and Pennsylvania ore of this age is largely 
la dependent largely upon a Kentucky railroad enterprise to worked for the supply of blast furnaces; but south of those 
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through Kentucky to Cumberland Gap, will find in the trails- nessee a number of small charcoal furnaces and forges have 
portafion of these ores, and of the iron made from them, one been using it; for many years past. Their consumption is so 
of the most important sources of revenue. small that, in comparison with the vast amount remaining, 

The ores of this region are stratified hematites, belonging what ore they have used m too small for notice, 
to the Clinton Group of the Silurian formation, a group which There are usually found in the region under consideration 
has been designated as the Dyestone Group by Prof. Safford, three beds of ore. These have been found to extend with eon- 
in liis report on the geology of Tennessee. The ore is vari- siderable regularity for five or six miles each side of Curaber- 
ously known as the Dyestone or Fossil ore, and sometimes land Gap. Whether they are persistent at a greater distance 
simply as the Red ore. It is called the Dyestone ore from above the Gap than this is not yet known. Ore is found in 
the fact that it is sometimes used for dyeing purposes by the good thickness at many places above; but the sections taken 
residents of the region where it is found. nave not been detailed enough to prove the existence of more 


railroads States it is almost untouched, although in Virginia and Ten- 


portation of these ores, and of the iron made from them, one been using it for many years past, 
of the most important sources of revenue. small that, in comparison with the 


The ores of this region are stratified hematites, belonging 
the Clinton Group of the Silurian formation, a group which 


simply as the Red ore. It is called the Dyestone ore from above the Gap than this is not yet known. 
thni'iu'tt bat it is sometimes used for dyeing purposes by the good thickness at many places above; but 


the fact that it is sometimes used for d\ 
residents of the region where it is found 


The rocks with which it is associated are usually shales, than one bed, although there is no reason to doubt that the 
sometimes calcareous, which occasionally pass into tliin-bedded others will be found when properly sought for. Below Cuin- 
sandstones. There are also occasional unstratified thin beds berland Gap, at Speedwell Furnace, two ores have been 
of limestone, which increase in frequency towards the lower] worked, apparently corresponding to the middle and upper 
part of the series, and below the ores. ‘ of the three above mentioned, with the distance between them 

The thickness of the group in Tennessee, as stated by Prof, i considerably increased. 

Satibrd, varies from two hundred to three hundred feet. In! The positions and relative distance apart of the three ores 


The positions and relative distance apart of the three ores 


into the Medina sandstone below. This sandstone is here and the most of them within one mile and a half. It will be 
thin-bedded, and less marked in every way than it is further seen from them that the ores are sometimes found at the foot of 
southeast, where it is the massive determining rock of Clinch the mountain proper, and sometimes in the Boor Valley Ridge. 
Mountain; but it is still heavy enough to form, with the lower; They arc of the most value when they occur in the ridge, 
portion of the Clinton beds, the Boor Valley Ridge, or foot- for the reason that there is then a larger amount of the ore 


hill range of Cumberland Mountain. The “Boor Valley,”'above drainage level, where it can be much more easily and 
betwoeifthe foot-hill and the mountain, is excavated in the cheaply mined. It is also probable that, at a certain depth 
thin-bedded, soft, and easily eroded Clinton rocks, and it is below the drainage level, the soft fossiliferous ore becomes 
to their silieious nature, and the soil resulting from them, that hard, calcareous, and poor in iron ; in other words, that it 


to their silieious nature, and the soil resulting from them, that hard, calcareous, and poor in iron ; in other words, that it 
the infertility of the valley is duo. The Devonian shale and approaches the condition of the original limestone, and is 
the Waverly also help in the formation of the valley to a eer- no longer profitable to work in the furnace. This opinion is 
tain extent,’but the Clinton shales are particularly the valley not founded upon observations in this immediate region, for 
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As before stated, the ore occurs in beds or layers, interstrati- the slope of the ridge on the mountain side, so that, there is a 
ied with shales and limestones. It dliters much in quality in large amount of it at a uniformly small depth below the sur- 
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the different beds: lmt when at its best, is an oolitic, greasy- face; while, when it is in the mountain, it dips directly back 
feclim? fossiliferous hematite, formed at places almost, entirely from the surface; and even if it docs not change its character, 


■*IU>l>ubllHl»etl from Part V.nf Y«»l. IV , ..ml Serin of Geological Survey of Ken¬ 

tucky,-N. S. Hlinler, Director. 


and become lean, it will soon be difficult and expensive to mine. 

'•The sections referred to are on a supplement In the April No. of Tile Virginias. 
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It will be seen from the accompanying sections, that tiie dis¬ 
tance between the upper and middle ores varies from seventy 
to one hundred and live feet. The distance lictween the mid¬ 
dle and lower ores is from two hundred to two hundred and 
fifteen feet. 


in the following estimate of the quantity of ore in this ridge 
it is essential to keep within limits of safety. The ore has, 
according to the determination by Mr. Talbutt of two sam¬ 
ples, a specific gravity of 3.94 and 3.91. Assuming a specific 
gravity of 3.9, a thickness of eighteen inches, ana a breadth 


The upper ore is the most valual.ilc _ of the three in this! of ore belt of six hundred feet, tliere will be present, 

t is soft,- very fossiliferous; and much richer in iron^j mile of the ridge holding the ore in this position 



region. 

C 1 # # ■ ■■■■■■■ w w 

than the middle ore, although it is not nearly so thick, 
has been seen by the writer varying from fifteen to twenty- 
two inches in tfiickuess, and is reported on good authority 
at one place, where a full measurement could not be obtained 
at the time of visit, to be twenty-six inches thick. It is the 
only ore that has been worked in the furnace at Cumberland 
Gan. There is such an abundance of it in the neighborhood, 
aud it is won so cheaply, that there has been no inducement 
to attempt to utilize the middle ore, which is both thicker 
and leaner than the upper. It is hard, silicious, and not very 
fossiliferous. It has been seen by the writer twenty-seven 
inches thick, and is reported, at other places, to be thirty 
inches. It seems to have been originally a silicious limestone, 
which is now impregnated with iron. It apparently corre¬ 
sponds to the “hard ore” of this same period in Pennsylvania, 
while the upper ore seems to be the counter-part of the “soft 
ore” of the same State. 

At Speedwell Furnace, about twenty miles below Cumber¬ 
land Gap, the middle or hard ore has been used in consider¬ 
able Quantities to mix with the soft ore, a purpose for which it 

This is the way in which the two ores can be 





is we 

profitably utilized. The hard ore, although richer and more 
valuable than is now commonly supposed by iron-makers in 
that regiou, is yet too silicious to work easily in the blast fur¬ 
nace alone. Mixed with the soft ore, however, it can be used 
with very good results. 

Owing to its greater thickness, there is a larger quantity of 
this ; ore in a given area than of the upper ore, although its 
specific gravity is not so great. 

The lower ore, which occurs about two hundred feet below 
the middle, is but little known, and never, to the knowledge of 
the writer, has been mined in this region. In quality it very 
much resembles the soft upper ore; so much so, that specimens 
of it can scarcely lie distinguished from the upper ore. It is, 
however, thin, not having been seen by the writer more than 
six or seven inches in thickness. Where this ore occurs in the 
mountain proper, and dips away from the surface, it will be 
of little value, as it is too thin to be profitably mined at pres¬ 
ent under such circumstances; but where, as shown in the 
lowest section of the accompanying plate, it lies near the sur¬ 
face of the ridge for a considerable distance, it can be worked 


It!gross tons. This estimate is, however, too great, in that it 

assumes the ore stratum and the suface of the ridge to Ik: 
continuous, unbroken by ravines, gullies, and streams. No 
accurate estimate of the amount lost in this way can be -made 
without a detailed contour map; but it is believed that one 
fourth will be more than ample to cover it. Deducting on6 
fourth as lost in this way, we still have 403,740 tons of ore 
present per mile of the ridge. This estimate 

of any ore below drainage at the foot of the mountain proper, 
for the reason that it as yet uncertain to what depth the orti 
will be found soft and rich ; and it will be a long time before 
there is any demand upon it in this position. It is simply 
desired to show how vast an amount of excellent and easily 
obtainable ore there is lying almost at the surface. 

Where the belt of the ore is two hundred yards in width 
there will be in the same ridge above drainage one hundred 
and fifty yards in Width of the middle or hard ore. This, with 
a specific gravity of 3.1, and an average thickness * 
seven inches, will contain for each mile of the ridge 462,404 
gross tons of ore. Deducting one-fourth, the same proportion 
as in the former case, for ore lost by ravines, streams, &c.« 
and there remain 349,303 gross tons per mile. The estimate! 
of one-fouth loss in this case is much larger than in the others 

as the ore lies so deep that it is not reached by many ravines, 
which have cut the upper ore. 

It is impossible to give accurate estimates of the quantity 

ble ore above drainage, where it does not lie in this- 
favorable position on the ^ Poor Valley Ridge, without a most' 
minute study along the whole outcrop of the ore, and a contour 
line map showing its elevations at different points, as it varies 
lor every mile of the distance, running out on the ridge when 
tmt is.high enough to hold it, and again setting back at the 
base of the mountain as the ridge falls way in height. 

Geological Reports 
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square yard covered by the ore will 
The lowest section of the accon; 
position of the ores in the Poor Val 
Gap, just below the Tazewell road. It wi 
the lower and the upper ores lie here in the most favorable 
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plate show's the 
re, at Cumberland 
be seen that both 
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overlying material. The upper ore has been mined for the 
furnace at the Gap, beginning down in the valley and working 
upwards towards the crest of the hill, throwing the earth be-: 
hind as each successive bench of ore is raised. In this way 

The cost of mining 



oi renusyivama, m giving an estimate of the 
of this kind, eighteen inches thick, present in the region 
around Danville and Bloomsburg, Pennsylvania, places it af 
fitly thousand tons for each running mile of outcrop. This is 
based upon the assumption that the soft ore will not be found 
ot more than an average depth of thirty yards, ere it changes to 
hard, lean ore, which cannot be profitably mined. Tins as- 
suuuption does not, however, prove true in every case, as Prof. 
J. P. Lesley states that mining operations at Bedford, Penn¬ 
sylvania, have yielded the ore in perfect condition, at a depth 

ol several hundred feet below the outcrop. It is probably safe 

to assume that the amount of available soft ore wi” 

two hundred thousand tons, per mile, for the wlioli 

ties will much exceed this m 
thicker further up the valley. ’ " ***“ 

About eighteen miles above Cumberland Gap, above where 
Martin s Creek cuts through the Poor Valley Ridge, an expo-” 
sure was seen, which showed the ore, slightly tumbled and 



distance 


broken, as follow’s: 

Hard bllicloua or©.iu Jiichea 

ttood ore, somewhat broken * * .21 ** 

tiltfljfj (fir© .21 




Total .....--SJ 


re 

si 



The position of the ore at-this 
point was such that it is barely 
possible there may have been a 


.1 * * i * . — - — ijitiL suen i© 

the case, however, for it was examined very carefully. A sin- 
ge block of ore was seen lying near, twenty-seven ‘indies in 


the pits or benches are easily 
the ore here is only fifty cents per ton. 

This fortunate position of the ores in the ridge is continued 
for several miles oclow Cumberland Gap, interrupted occa¬ 
sionally by changes in the topography, where longer spurs 

than usual put out from the mountain, between streams, but 

returning again to their position on the ridge as soon as these 
are passed. 

The section just referred to shows the slope of the ridge 

on which the ore lies to be about six hundred feet in width.:live inches in thickness. It is commonly spoken of it til ; 
At places below, on the ridge, it will exceed this measurement region as three feet thick, and probably does reach that thick* 

by nearly one half. It will, therefore, be sate to estimate the ness at many places. The ore at this point is unusually Z 

breadth above drainage of the ore stratum running along this in structure, being formed of large rounded <dobules and 

Valley Ridge at six hundred feet or two tabling numbers of small quartz pebbles! It is difficult to 



slope of the Poor 

hundred yards. The ore varies in thickness _ __ __ 

twenty-four inches, and it is probably under rather tfian over 
the average for this region to place It at eighteen inches; but 
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the ore has been seen, but it was usually only in loose oufc- 
•crop, not in position where its thickness could, he measured. 
It was seen often enough, however, to prove that it extends 
with great persistency all along the valley, although it may 
wary in thickness. 

le quantity of ore, per mile, increases by many tons for 
-each laitional inch of thickness of the ore bed, so that when 
the above noticed increase in thickness is considered, it will 
be seen that the estimate of the amount of ore is considerably 
under, rather than over, the probabilities. 

Where the middle or hard ore is present, it is safe to estimate 
an amount of it above drainage, for each mile, fully equal to, 
or greater than the soft ore. It should be distinctly remem¬ 
bered, however, that these last estimates are mere approxima¬ 
tions, and are not based upon sufficient data to render them 
worthy the credit due to the first estimates, which were 
founded upon more detailed observation. 

Quality of the Ore. —The soft ore is of excellent quality, 
producing about fifty per cent, of iron, and working easily in 
the furnace. The hara ore is more silicions and poorer in 
iron, and will probably require admixture with the soft ore to 
enable it to bo smelted successfully. The duality of three 
samples of ore, from the Immediate 
Gap, is shown by the following analyse, by Dr. Pfiter and 
Mr. Talbutt, from samples collected ' 




berland 


writer: 
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Iron peroxide 
jymalna *«»•»»•# 

14me carbonate 

IfagnMi*..». * * 

nuiapborlc add. 

Sulphtulc add.. 

Sllloa and insoluble silicates 
Combined' water .. * 
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Total 


Metallic iron, 
pboepborus. 


.. 


flpcolflo gravity 


1 

2 

3 

73.935 

77.380 

47.965 

5.776 

3.941 

2.130 

4 .no 

.420 

1.230 

.266 


.194 

.319 

.319 

.575 

trace. 

11.730 

15.960 

48.590 

3.850 

2.500 

4.000 

100.386 

100.620 

99.784 

61.754 

54.165 

III.575 

.140 

.140 

,251 

3.914 

3.942 

3.190 


•No. 3 


ginia road, a short distance above Cumberland'Gap.—No. 2 is 
flie same ore from the ridge below Cumberland Gap.- 
jg the middle or bard ore from the ridge near the same place 
as last noted. 

The above analyses show in all the samples a workable per¬ 
centage of iron. * The amount of phosphorus present m de¬ 
cidedly less than is usually characteristic of the ore at other 
places! As a rule in other States, this ore is decidedly phos- 
phatic, and produces a cold-short iron; but it proves to be ex¬ 
ceptionally pure in this vicinity. 

’or comparison, there is herewith appended the following 
Analysis of the hard ore of the same geological period lrom 
Dysart’s mine, Huntingdon county, Pennsylvania, by Prof. 
Persifor Frazer, Jr., of the University of Pennsylvania: 
smqnioxid .ot iron.. ».«*! It will be seen that it is very similar 
a?^ m ld<,ottron ::::: stwjin constitution to No. 3 of the analyses 

" " just before given, except that it contains 
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Clolpnur. 
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9.56 
1.06 
a trace. 
2.54 
1.46 
.06 
4.50 


a larger proportion of 
phosphorus. 

There is also herewith 






ven an ar 

sis, by Dr. Peter and Mr. Talbutt, of the 
Metalliciiiroii Y.Y.Y .*.' Ipig iron made at the Cumberland Gap 

Furnace from the soft ore of the upper bed. It is a cold-blast 
charcoal iron, of excellent quality and great strength. It is 
used for car-wheel purposes. 

Analysis of cold-blast, charcoal pig iron, Cumberland Gap 

This iron is hauled to Powell’s River 
and boated down to market at Chatta- 

isman- 



Iron.. — M -® !l< 

Graphitic carbon.... 3.200 

Combined carbon... .840 

Silicon............... 

Slag................. 



ft ft®##.®#®# 


Aluminum. 
Caldli m. . 
Macttealnm. 
Vhoej lorua 
Sulphur... * 


.153 

.766 

.112 

.270 

.145 

.068 


^^ nooga at times of high water. 



livered nt the furnace thro it for one dollar per ton, thus, cost¬ 
ing only two dollars to the ton of iron for the ore. 

Furnaces lower down in Tennessee and in Alabama, smelt¬ 
ing ore of this kind with coal or coke, produce iron at as low 
or lower prices than in any other part of this country. It is 
stated, on very competent evidence, that the Roan Iron Fur¬ 
naces of Rockwood, Tennessee, make iron for less than fifteen 
dollars per ton. 

With a railroad from the central part of the State through 
the mountain at Cumberland Gap, so that the Kentucky coal 
can be used with this ore, this locality can produce iron as 
cheaply as any other point in this highly favored valley, and 
can place it in market at lower rates—It is destined to be one 
of the great iron-manufacturing regions of the country,and only 
awaits facilities for the transportation of its product to inaugu¬ 
rate a wonderful development of its resources in this direction. 




ufactured very cheaply at the furnace; 
but the expense, risk, and uncertainty of 
the trajisporation to market, greatly re¬ 
duce the profits on its manufacture, 
Total... .......... ioo.59oiand leave only a narrow margin at 

present prices for iron. 

The cheapness with which iron can be manufactured at this 
place will be realzei when it in understood that the ore m clii. 




On these properties, prospecting shafts have been opened, from 
which ores of different qualities were obtained. At Peach Bottom 
Creek, the ruins of the old Pine Hope Forge and Furnace are still 
to be seen, where, 6o years ago, the iron ores of this vicinity were 
converted into metal, but meeting with the same ill-success as at 
other places wherever this cupriferous gossan has been used, It was 

Some of the gossan broken open at this 
place, contained beautiful crystals of carbonate of copper. 

Passing thence N. 54° E., no opening has been made on the 
lead until the Whitmore mine is reached, 6 miles southeast of Hills- 
ville, where it crosses the Volunteer Road. The rock strata here 
consists of talcose and mica slates, with imbedded garnets. The 
gossan lead is an important one, cropping out on the north-east 
declivity of a steep ridge. To these slates succeeds a heavy stratum 
of homblenic slate, in which a vein of quartz and manganese is to 
be found, south of which comes another stratum of trappean rock, 
very compact, almost vertical, and fracturing into rhomboidal 
blocks. 

Passing thence along the lead, there are no other developments 
in Carroll, though here and there the gossan indications are found 
well displayed. 

Passing thence into Floyd county, we find the lead opened at 
the Hylton, Nowlin, Weddle, Bear Bed and Toncrey mines. 

The Hylton mine is about io miles south of Jacksonville. It has 
been but recently opened, and so far presents a fair showing for ore. 

The other properties just mentioned belong to the Meigs County , 
Tennessee , &* Virginia Mining Company . They embrace an area 
of 1,000 acres, extending along the lead about three miles. 

Beginning with the Toncrey mitie , although the most northern, 
we first notice the old and neglected iron furnace. Erected 70 
years ago, as the Shelor Furnace, it was continued in blast until 
within a few years past. The copper contained in the gossan, ren¬ 
dered the iron unfit for ordinary purposes, and it was abandoned. 
This furnace is driven by the waters of the West Fork of Little 
River, which affords abundant power at all seasons. The estab¬ 
lishment is in good order, and, for a sum not exceeding $500, could 
easily converted into a copper smelting furnace, as scarcely any¬ 
thing is to be done but to reconstruct the furnace, the blast and 
other machinery being in good condition. I have learned that a 
mason, who has been engaged at Ducktown in such work, offers to 
put the establishment in perfect order for that sum. Here are all 
the necessary ore floors, coal houses, blacksmith shops, &c., so that 
with this small outlay these mines can be stimulated to their full 
extent in keeping it in operation. I am confident that these mines 
are capable at once of keeping two blast furnaces in constant op¬ 
eration, reducing each 10 ton per day. From the Toncrey mine, 
it is down grade to the furnace, distant one-fourth of a mile. 

The Toncrey mine is six miles south-east of Jacksonville. Work 
was begun upon it in 1854, though nothing has been done towards 
excavating the ores for shipment, the work being mainly directed 
towards opening the mine. This has been effectually done. There 
is an immense outcropping of gossan on the surface of the ridge, 
which led to its use for the iron works, the depth of the iron ore 
reaching 30 feet. A shaft which has been sunk through it, reaches 
the copper vein only 2 feet beneath it—that is at a depth of 32 
feet below the surface. This gossan outcrop is 60 feet wide, and 
serves to indicate great width in the copper vein, which, on run¬ 
ning in the tunnels, was found to be the case. 

There are two tunnels driven in upon the vein, situated upon the 
declivity of the ridge. The lower tunnel Is driven in from the 
north side S. 40° E., so as to cross the lead, which has a course 1 SI. 
54 0 E. This tunnel reaches 245 feet, through a hard gneiss rock 
with quartz veins. Through the crevices of the quartz, there are 
found small clusters of native copper. The main object; had in 
view in excavating this tunnel was to obtain a drift for the upper 
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gallery, expecting too, that it would intersect the vein at a lower 
depth. 

The upper tunnel is situated about 70 feet above the lower, and 
has been driven in through gossan and vein rock to a depth of 
300 feet. When this upper tunnel liras first opened, it liras inju¬ 
diciously driven in too far to the left of the vein, but in carrying 

in a cross.cut to the right, about 40 feet from the entrance, the 

vein iir« reached at a distance of only 20 feet. It liras then fol¬ 
lowed for 250 feet, through a soft talco-mica slate, several cross¬ 
cuts being run off to the right and left, so as to test the width of 
the vein. Throughout this whole length, the vein is traced with¬ 
out any intermission.increasing in richness and width as the depth 

descends. The cross-cuts and the tunnels, driven in parallel to the 

main drift, expose the vein in a most beautiful manner...the inter. 

vening partitions, which have never yet been stoped out, consist. 

ing of solid banks of ore, in all its varieties, but mostly the oxides 
and black sulphuret. As only 32 tons of ore have been shipped 
from this mine since it liras first* opened, and as the ores exist in 
such rich abundance all along its walls and roofs, it may be readily 

inferred that the company had but cine object in view.to open 

their mine to its fullest extent before raising their ores. Conse- 
quently, they have been content to drive a tunnel of 6 feet width 

through a 30 vein, only bringing out such ore as they had nee. 

essarily to excavate in driving forward the tunnel. Thus they have 
exposed sometimes the centre of the vein; then by a cross-cut, 
they have run to its northern side; then by another, to the south¬ 
ern : and from each of these branches carrying along tunnels 
parallel with the main trunk. They have thus exposed this vein 
for 300 feet, proving it to be one of great depth, with a width of 
30 feet, the dip being to the S. E., at an angle of 45 degrees. The 
average per cent, of the ores raised is found to be 16. As soon as 
the lower tunnel is completed, -and has effectually drained the 
upper, there will be no limit to the ores which may be excavated 

from its tunnels and chambers. In many of the mines these cham. 

bers are already formed by the continual raising of ores ; here, 
however, the intervening partitions between the tunnels yet remain, 
and will afford, by sloping, an incalculable supply of rich ore. 
Leaving out of consideration the worthless tunnels run in upon the 
side of the hill, and only estimating those which have led "to the 
vein, there is a drivage in levels of about 500 feet, into which three 
shafts are sunk, so as to ventilate the mines perfectly. 

Capt. Hanley regards this as being a cross vein^ the main lead 
being to the south of It across the ridgp. If so, it adds not onlyl 
to the interest of this region, but to its value and permanence. 

The Nowlin mine is situated about two miles to the S. E. of the 

Toncrey, “across the ridge,' 1 which is composed of a hard horn. 

blendic rock. On it a shaft and tunnel have both been opened, 
the shaft being 60 feet deep and the tunnel 50 feet in length. The 
width of the mineral lode is estimated to be ho feet, from which 

ores of good quality were raised. The gossan outcrop is still found 

to be large, arid lies adjacent to a massive quartz lead. I obtained 
at this mine some fine, large specimens of mag oxide of iron. 

The Weddle mine is opened three.fourths of a mile south of the 

Nowlin, being about three miles from the Toncrey, and ten miles 
from Jacksonville. From a shaft, 68 feet deep, and passing 30 
feet through the gossan, ores of good quality, consisting of car¬ 
bonates, oxides and smut ores, had been obtain lying between 
walls of gneiss and mica slate. As it has been several years since 
work was carried on at this mine, I had no opportunity of examin¬ 
ing anything beyond the rock to be found around the shaft. There 
are substantial buildings erected for ore floors and whims, and 
laborers' houses, and the shaft is well-timbered. The country is 
not so favorable for mining as it is either at Toncrey or Nowlin, 
being more level, and consequently not admitting of tunneling, 
unless at great expense. 

The surface indications are very good, consisting of quartz and 
gossan. 

To the north-east of these mines is the Bear bed of Capt. Hanley, 

which I propose to designate as the Laurel mine . On a prospect. 

ing jaunt, Capt, Hanley crept in underneath the thickly clustered 
laurel branches, through which the rays of the sun could scarcely 
penetrate, and found a bear bed, freshly made, and near to it a fine 
outcropping of gossan. The denseness of the laurel bushes has 
not admitted of any farther examination into the lead, but there 
is every reason to believe that it is the same with those just de¬ 
scribed, being to the N. E. of the Toncrey mine. 

Continuing the examination of this lead N« 54° E. from this 
interesting locality, it may be traced till it crosses the Blue Ridge 
into Franklin county, being immediately son of the soapstone 
stratum. Just as it passes into Franklin county, Mr. Howell, of 
Jacksonville, has opened the lead, sinking a shaft about 40 feet 
through gossan and miea slate, and running in a tunnel some 200 
feet on the side of the ridge, with fine prospects for a valuable lode 
of ore. This gossan, like that at Toncrey and elsewhere on this 


lead, is highly impregnated with carbonate of copper The heavy- 
outcrops of g ossan existing here had led to their use, in former 
years, for supplying an iron furnace and forge in their vicinity;; 
but the same objection being had to the metal, that it would not 
weld, caused them to be abandoned. 

[ To be continued.] 


The Richmond and Southwestern Ral!«ray Gc j my was in< 

rated by the Legislature February 2d, 1880; it has also been incor¬ 
porated by the Legislature of Kentucky. The corporators named 
in the “Act" are:—Wm. Amory, Jr,, Walter M. Sweet, Parker C. 
Chan er, Wm. Frazier, Francis H. Manning, Otis Kimball, and 
Edward C. Ellis; these are also the first board of directors. The 
annual meeting of the Company may be held at Washington City 
or elsewhere. This comDanv is authorized to build a railway “from 


This 


any point they may select at or near Pound Gap, or Cumberland 
Gap, on the southwestern boundary of the State of Kentucky, pas¬ 
sing through the counties of Tazewell, Bland, Giles and Craig by 
the city of Richmond to such point as may be selected by said 
Company at tidewater in said State of Virginia," provided it does 
not interfere with the franchises or privileges of the James River & 
Kanawha Canal Company, or the Buchanan & Clifton Forge Rail¬ 
way Company.—It is authorized to connect or consolidate with 
other roads, and other roads connecting with jt mav subscribe as 
much as a million dollars to its stock : 


muen as a minion aouars to us stoat; to borrow money at 7 per 
cent, or less, to mortgage its property, etc. It may receive prop¬ 
erty of any kind in payment for subscriptions to its stock; mining 
and manufacturing companies may subscribe thereto, It may ac- 
quire title to and hold, manage, mortgage, sell, etc., real estate to 

any extent, the same as a natural person, only it must dispose of 
all such (except what railways may hold in Virginia) within 30 
years from the completion of its road. It may also construct 
branch roads from Its main line, not over 25 miles long, and may 
extend its road into other States, under the authority of those States. 

The railway company thus clothed with unusual powers,—but 
not greater than are necessary for a company to have that must 
look largely to the development of the regions it traverses for re¬ 
muneration for its outlays,-.we have good reasons for believing 

has already secured a deep-water terminus at Gloucester Point, oppo¬ 
site Yorktown and on the same noble harbor, and that, sustained 
by Boston capital, it contemplates the immediate construction of a, 
double track, narrow gauge railway from that point up the Glouces¬ 
ter Peninsula to West Point, thence to Richmond, and thence by 

an air.line to Lynchburg, from which it will cross the Blue Ridge, 

probably by way of the Peak's Gap, into Botetourt and 'then 
through Craig, Giles, Bland, Tazewell and Russell counties, and on 
to Pound or Cumberland gap, and thence, by the shortest route, 
across Kentucky to near the mouth of the Ohio.—This line will 

cross every grand division of Virginia and every one of its geolqgi. 

cal formations. -To catalogue the economic resources of the region 
it will traverse would fill an issue of The Virginias ; and yet we may 
have that to do, in the interest of development, at no distant' day. 

The Washington and Virginia Mining Co. has leased 

the David Combs farm, Stafford Co,, Va,, on whIcli is a deposit of 
magnetic iron ore. This is on the head waters of Aquia Cr., 2 ms. 

below Tackett's Mill and 12 above tide.head This Is on the 

eastern iron ore belt of the Archaean region of Virginia. As ana¬ 
lysed by the chemist of Schoenberger, Blair & Co., of Pittsburg, 
Pa., its composition is a.31 percent, silicic acid, 0.003 phosphorus, 

62.73 metallic iron, and about 10 per cent, of titanic acid..The 

lessees believe this will prove a good ore for “fix," or “fettling," 
ores which now command $16, per ton at Pittsburg. We had 
something to say about the Virginia titanic ores last month. 

This is on the Quiyough (of which Aquia is but a corruption > 
Creek of Capt. John Smith of famous memory, and it may be is. 

the very mine he went to see in his remarkable voyage of discovery. 

in 1608, when, having rowed up the Quiyough as far as he could 
go in his “bote, ’ ’ ‘ ‘he marched 7 or 8 myle bell® they came to 
the mine," which he describes as “a great Rocky mountaine like 
Antimony; wherein they (the Indians) digged a great hole with 
shells and hatchets: and hare! by it, runneth a iayre brooke of 

christal. like water, where they wash away the drosse and keepe the 

remainder, which they put up in little baggs and sell it all over the 
country to paint there bodyes, faces, or Idolls; which makes them 
look like Blackmoores dusted over with silver.' ’—Newport hail 
told him this stuff was half silver, but his description is that of 
micaceous ore, the basis of the fashionable, spangled paints of our 
day. May it prove silver to the Iron-workers is our wish. 
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Iron-making in Virginia in 1732. 

By Col. Wm. Bybd, F. R. S., of Westovbr. 


Colour Mixt with rust, was laid in a heap by itself, and so was 


n, 


Continued pros* Pare 6o. 

The way of raising thief oar was by bio win 
ration I Baw here from beginning to End. 
hole, in the Mine, either upright or Slo 

V n mi i n 




it up, which Ope- 
They first drill’d a 
as the grain of it 



opemg, ae 

Thi hole they cleansed witfi a Rag fasten’d to the 

^ Then they put 
Ounces, and 


of an Iron with a Worm at the end of it, 
in a Cartridge of Powder containing about 



the same time 
Then the 
Hole 


Reed full of fufle that reacht 







the Powder. 

ramm a dry Clay, or soft Stone very hard into the 
, ana lastly they fired the fuse with a Paper that had 
been dipt in a Solution of Saltpetre and dry’d, which burning 
Slow and Sure, gave leizure to the Engineer to retire to a 

distance before the Explosion. This in the Miner’s 
nguage is call’d making a Blast, which will loosen several 
hundred Weight of Oar at once; and afterwards the Laborers 

easily separate it with Pick.axes and cany it away in Baskets up 

to tim Heap. At our return we saw near the Furnace large 
Heaps of Mine with Charcoal mixet with it, a Stratum of each 

ning first with a layer of Charcoal at the 
To this they put Fire, which in a little time spreads 
thro’ the whole Heap, and calcines the Oar, which afterwards 
easily crumbles into small pieces fit for the Furnace, 
was likewise a mighty Quantity of Limestone, brought fmm. 
Bristol, by way of ballast, at 2s 6 a Tun, which they are at the 
Trouble to Cart hither trom Rappahannock River, but contrive 
to do it when the Carts return from carrying of Iron, 
put this into the Furnace with the Iron Oare, in the propor- 
tionof one Tiiici of Stone to ten of Oar, with design to absorb 
the Sulphur out of the Iron, which wou’d otherwise make it 
brittle. And if that be the use of it, Oyster Shells wou’d cep- 
t-ainly do as well as LimeStone, being altogether as strong an 

Alkali, if not Stronger. Nor can their b.ylii|r taken out of 

Salt‘water be any Objection, because tis pretty certain the West 

India LimeStone, which is thrown up by the Sea, is even bet. 

ter than that imported from Bristol. But the founders who 
never try’d either of these will by no means be perswaded to 
;gc out of their way, tho’ the Reason of the thing be never do 
•evident. I observ’d the richer Sort of Mine, being of a dark 









poor, wmcn was oi a River or mncK Colour. The Sow 
1 is in the Figure of a half-round, about two feet and a 
, weighing 60 c;a* 70 Pounds, whereof 3000 weight 
make a Cart-load drawn by 8 Oxen, which are commonly shod to 
save their Hoofs in those Stony ways. When the Furnace blows, 
it runs about 20 Tuns of Iron a Week. The founders find it 
very hot work to tend the Furnace, especially in Summer, and 
are oblig’d to spend no small part of their Earnings in strong 
Drink to recruit their Spirits. Besides the Founder, the Col¬ 
lier, and Miner, who are paid in proportion to their Work, the 

Company haves several other Officers upon Wages,* a Stock. 

taker, who weighs and measures every thing, a Clerk, who 

keeps an.Account of all Receipts and Disbursements, a Smith 

to Shoe their (.Jattle, and keep all their.Iron work in repair, a 

wheel-Wright, ~ 

The Wages of all these persons amount to one Hundred 

Pounds a.Yes* ; so that including Mr. Chiswell’s Salary, they 

p. Annum in standing Wages. The Frovis- 
ions too are a heavy Article, which their Plantations dont yet 
produce in a Sufficient Quantity, tho’ they are at the Charge 

Overseer. But while Corn is so short with them, 
>e no great Increase of Stock of any kind. 

_ now pretty well exhausted the Subject of Sow 

Iron, I askt my Friend some Questions about Bar.Iron. He 

told me we had as yet no Forge erected in Virginia, tho’ ire 

had 4 Furnaces. !ftut there was a very good one.set np at the 

head of the Bay in Maryland, that maSIle.exceeding good work. 

He let note know that the duty in England upon Bar Iron was 
24:18 a Tun, and that it sold there from Ten to 16 pounds a 
Tun. Thiswou" ~ % " ‘ “ 

he doubted the I 








England 


w — - "MU" j|j|[ 

Nav. he 


y, ne ques¬ 
tion’d whether we shou’d be suffer’d to east any Iron, which 
they can do themselves at their Furnaces. Thus Ended our 
Conversation, and I thankt my friend for being so free in 
communicating everything to me. Then, after tipping a Pis¬ 
tole to the Clerk, to drink prosperity to the Mines with all the 
Workmen, I accepted the -kind offer of going part of my 
journey in the Phaeton.” 



ARMING, IRON ORE, AND 
TIMBER LAND FOlt SALE. 

On .) allies River, Alleghany Co.,Va., 

at Clifton Forge, the junction of the Chesapeake & Ohio and 
Buchanan and Clifton Forge railways. Tract includes i.aoo 
acres of First-class, well-improved, James River farming land; 
fine ipineral springs; a large body of superior pine and oak 
timber l *and a fine deposit of iron ore (an extension of the noted 
Callie Furnace beds). -Water supply abundant. In a rapidly 
improving, healthy and picturesque region. Will sell, on reason¬ 
able terms, the whole or any part of inis estate. For irtfbrma- 
tion, address DAVIS A. KAYSER, 

Staunton Va. 



WISE NORTON, 

2023 N. 18th Street 

Philadelphia, Pa. 

Commissioner of Deeds 

» 

* 

fot. Virginia, West Virginia, Kentucky, and North Carolina. 

> Having made Virginia, West Virginia, and Kentucky land 
titles a special study for years, and being familiar with the titles 
to the large surveys, 1 am prepared to furnish reports upon the 




AINTS AND MANGANESE. 


for lease, on liberal terms, the deposits of JVf Hnsa- 

_find mineral Paints, consisting of Ochre, 

Umber, Teira tli Sienna, Carbonate of Iron, &c , upon my es¬ 
tate near Fishersvilie Depot, on Chesapeake Ik Ohio Railway 
and Hoe of Shenandoah Valley Railroad, in Augusta county, 
Virginia* Examination invited. Correspondence may be had 
with the Undersigned at Fishersville, or his counsel, Thomas D. 
Kansan, at Staunton, Va. 

SAMUEL H. STEELE. 


specialty. Titles examined and perfected, taxes arranged, as 
se&sments reduced, geological reports and surveys superintended, 
land platted and mapped, conveyancing generally attended to, 
at moderate charges. Unimpeachable references given when re¬ 
quired. Correspondence addressed to J. Wisp. Norton, 1 *. O. 
Box 1879, Philadelphia, Pa., will receive prompt attention. 

RON LAND FOR SALE. 


M ANGANESE. 

GEO. G. BLACKWELL, 

Manganese Merchant & Universal Broker 

* 

Richmond Buildings, a6 Chapel Street, 

Liverpool, 



Is open to handle this ore by purchase and for consignment. 
Guarantees good value. 




YNCHBURG IRON, STEEL, 
AND MINING COMPANY. 

Works at Lynchburg, Virginia. 

Manufacturers of Bar and Loop Iron, Railroad Spikes, Fish 
Plates, and Bolls. Also, Machine Work of all descriptions. 

Niiitfililtlga —Blast Furnace and Rolling Mill Machinery, 
Hydraulic Colton Screws, Mining Machinery and Bridge Work 
of all kinds. Office, 319 Walnut Street, Philadelphia, Pa. 


pOR 



200 Acres on West Slope of Blue Ridge 


miles south* west from Davidia htines, Chesapeake & Ohio 
lailway, and in same iron belt. (See January No. of Tux 
Virginias.) 'Perms reasonable. Examination of land and cor¬ 
respondence invited. Address 

G. B. STUART, 
Waynesboro, Va. <C. & O. R'y.) 

A. BURKE. 


taurtton, Vireinia. 


W 

Sole Agent for Nutallburg Coal & Coke ; 

The best steam coal on the market; coke super!rr to Con- 
nellsville. 

Shipper of Kanawha Splint and Gas Coals, 

Points of Shipment : —Richmond, Va., anil Huntington, West 
Virginia. • 


a whole, or in parcels, 


* 4 

27,000 Acres of.Virginia Agricultural and 

Mineral Lands, on James River, 

about 30-miles from Lynchburg. The ores are hematite and 
specular. There is one iron blast furnace on the property. Pos¬ 
session will be delivered to the purchaser without delay. 

Address the undersigned. __ 

FRANCIS T. ANDERSON 

Court of Appeals, Richmond, Va. 



ANAWHA, WEST VIRGINIA 




Coal Lands, in Large or Small Tracts. 

Mineral Lands in Virginia for Sale. 

Address A. G. OR INN AN, 

Near Orange 0, H.. Va 


OAL AND TIMBER LANDS 

FOR SALE OR LEASE. 

"1 he undersigned, as President of a I .and Company, has for 
sale or lease, on fivorable terms, some of the best coal and tim¬ 
ber lands in the New River District, on the line of the Chesa¬ 
peake and Ohio Railway. The coals on these lands are the 
Cnlcing Coctto, the coke from which fit now so murh in 
demand for blast-furnace and other metallurgical uses. For 
further information and terms, apply to 

S A MU EL COIT, President': 

__ _ Hartford, Connecticut. 

he old bt7ackford” 

FORGE 




Including Water-power and Over 600 

Acres of Land, 

On HnwkfibiU Creek , Bdmo luray , Page 

County, Virginia , 

And on line of Shenandoah Valley* Railroad, is hereby offered 
for sale. For terms, etc., address 

Jhnei Box 881, Sli Ht M, Yu. 

% 

PTIRE CREEK COAL AND COKE 
1 COMPANY, 

Fire Creek, Fayette Co., West Virginia, 

MINUS OP 

Red A sli Bituminous Steam Coal , 

and manufacturers of Hail’d Coke, All correspondence should 
be di reeled to M. K KSKIN R MILL tit, 

Salas Agent and Business Manager, 

Staunton, Va. 
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LEX. F. ROBERTSON, 

Attorney at Law, 

Staunton, Virginia. 

AH business will receive prompt attention. 



Wm. A. Hudson. Wm. Patrick. 

UDSON & PATRICK, 

Attorneys at Law, 

Staunton, Virginia. 

Practice in the Courts of Augusta and adjoining counties. 
I .and titles a specialty. Refer by permission to N. P. Catlett, 
Cashier Augusta National Bank; Thos. A. Bledsoe, Cashie, 
National Valley Bank, 


J. Randolph Tucker, 
Lexington, Va. 


H. St. Geo. Tucker, 
Staunton, Va. 



UCKER & TUCKER, 

Attorneys at Law, 

Staunton, Virginia. 

Titles to Mineral and other Lands, in Virginia and West Vir¬ 
ginia, carefully examined. 

W. S. laidlcy. Wm. H. Hogcman. 

A IDLE Y & HOGEMAN, 

Counselors at Law, 

Charleston, Kanawha Co., West Va. 

Examination of land title> carefully attended to. 

W 



ILLTAM A. QUARRIEli, 

Attorney at Law, 

Charleston, West Va. 

Special attention given to examination of titles to mineral lands 
Hugh W. Shefley. Jas. Btimgardoer, Jr. 

CIIEFFEY & BUMGARRNKR, 

Attorneys at Law, 

Staunton, Virginia. 
HOMAS 1 ). RANSON, 

Attorney and Counselor, 

Staunton, Virginia. 



Alex. II. Fultz. 


The Virginias. 



T ED. HOTCHKISS, 

J Staunton, Virginia, 

Consulting Engineer; 

Examines and Reports on Mineral Lands and their Titles; 
makes Geological and Topographical Surveys, Maps, &c. May 
be consulted in reference to purchase oflanas in Va. and W. Va. 

£ C. VINCENT, - 

Civil Engineer; 

No. 14 W. Main St., Staunton, Va. 

Engineering and surveying of all kind* promptly attended to. 


H ugh m. McIlhany, 

Wholesale and Retail Dealer in 

Hardware, Cutlery, &c., 

Augusta St., opp. Court-house, 

Staunton, Virginia. 
A E. MILLER, 

Staunton, Virginia. 

Wholesale and Retail Dealer in 

Hardware, Cutlery, &c., 

^.Miners' Tools and Supplies of all descriptions. Orders 
promptly filled. 


C FISHER MORRIS, 

Minirm* At Y'G-.tU FnnnnAnw HP HE VALLEY VIRGINIAN, , 

Mining & Civil Engineer; 1 Staunton, Virginia. 

rv..:_:_...4 try Q. r\ t>>_\ tit : _ _ ° 


Quinniinont (C. & O. R y), W. Va. s. M. Yost &: Son, Proprietors. 

Mineral and other Lands Surveyed, Mapped, and Reported 
on ; Mines opened, surveyed. Is located in the New River 

Coal Region. . _ _The Virginian is an independent Republican newspaper. 

Send Express Matter Care of devoted principally to the interests of the Great Valley, and Min- 
MILNES & HOUCK. «»1 Regions ad>c *nt thereto. Its circulation is larger than that 


Terms: $ 2.00 per year, 


Postal Address ; 
Shenandoah Iron Works, 
Page county, Va. 


Harrisonburg, Va. 


W. M. BOWRON, F. C. S, 

Analysis of Ores, Minerals, and 

Technical Substances. 

Accuracy, economy, quick returns. Correspondence invited. 


real estate will find it to their advantage to make use of its col¬ 
umns. Specimen copies free. 

HE “STAUNTON SPECTATOR,” 



1866 . 


1880 . 
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David Fultz. 

Q & A. II. FULTZ, 

Attorneys at Law, 

Staunton, Virginia. 

^. -V __ •* — 

J. Fred. Kflinger. Rolwrrt Craig. Charles (•r.illau. 

T7 FF 1 NGER, CRAIG & GRATTAN, 

Attorneys at Law, 

Staunton, Virginia. 

Will attend to legal business anywhere in Virginia or West 
Virginia. 


Wm. 1. Nelson. 


Thos. C. Elder. 

T 7 LDER & NELSON, 

Attorneys at Law «fc Real Estate Agents, 

t' 

Staunton, .Virginia. 

Conference with parties proposing to purchase orsell real estate 
of any kind in Virginia respectfully solicited. 

Il* B«it references furnished wn 


en desired. • 


PERSONS WISHING TO MAKE 

T investments in Iron and Coal Lands 

and in other Mineral Property, and in Timber Lands in Virgin¬ 
ia and West Virginia, will apply to m 

ECHOLS, BELL & CATLETT, 


Staunton, Va. 


They Refer to—A. A. Low, Bros, and C. P. Huntington, N. 
.; Geo. F. McCleane and Wm. J. Lewin, Pittsburg, Pa.; W. 
Martin, Alleghany City, Pa.; John Means, Ashland, Ky., 


Y 
W 

A. S. Winslow, Cincinnati, Ohio. 


Under McLain Process. 

MTFOR METALIC ROOFS, DAMP WALLS, AND 
FOR ALL PURPOSES WHERE A FIRF. 

PROOF PAINT IS DESIRED. 

MTIT NEVER CRACKS, CHALKS OR PEELS OFF 

hn* Imvu In line throughout the U. S. over 14 years, 
and entire satisfaction given. 

All kinds of leaky roofs made water tight hy the 
application of this paint. By the proper application 
of this paint, and at a comparatively small cost, we 
have repaired old roofs, condemned as unworthy of 
further repall's, and extended their usefulness for 
years. 

By the production of this paint, we have more than 
double the value of tin and sheet Iron for roofing 
pur]x>ses. Estimates carefully and promptly made 
on application. All work warranted and satisfaction 
given. 

This paint can only be found at our store. We do 
not sel 1 It to the trade, hut employ our own men to 
apply It. The reputation of this paint has lieoome 
so prominent among property owners and corpora¬ 
tion for its good and lasting qualities, and to protect 
it, we are forced to koep our hands employed hy the 
yaar, and not to sell to the trade generally. All rep¬ 
resentations made hy ]>artles outside of our employ 
that they can furnish the Old Iron Hide Paint under 
the McLain process, are false, they cannot procure a 
single jiound of paint. Metalle roofs coated with 
this paint will last many years without any addition¬ 
al costs. Certificates ami names of corporations and 
residents of this State, who have had several years’ 
test of both material and workmanship furnished on 
application. 

Examination of roof and estimate of cost made 
free of charge. 

GEO. W. MAY k CO., Solo Proprietors, 

No. 6 Augusta St., Staunton, Vn., 
Wholesale ami Retail Druggists, 

L. LEWIS SAGENDORPH, Gen’l Agt. 

F. E. SAGENDORPH, Salesman. 

Jan 2Q—tf 
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IRE TRAMWAYS. 


Tire most economical system for the transportation of ores, 
coal, lumber and agricultural products,—MptdftUy idaptol for 

carrying coals from tho Now Bivor and Kanawha Coal-Holds in 
plaeo of Xnolinos, or across the Bivors to tho Bailway, in placo cf 

BridgOS. They avoid gradings, cuttings or embankments, are 

not affected by floods or slow. Inclines of i in 3 arcadmissable. 
T hey can l*c used to transmit power as well as material. 

Send for estimates and other information to 

Tiif. Am ericas Wire Rope Tramway Co., 

j >3 Waitin'. Street, Philadelphia, Pa. 


129 E. Main Street, 

Staunton, Virginia, 

Is one of the oldest and best family newspapers in the State. 
As an advertising medium it is unsurpassed. 

Subscription Price, $2.00 per annum. 

The “Spectator” is published every Tuesday morning, at 
Staunton, Augusta county, Va. 

Augusta county has a thrifty agricultural and manufacturing 
population of upwards of 30,000, and the lands are very fertile 
and productive, and it is by far the most populous and wealthy 
section of the great Valley of Virginia. 

Staunton is the county-seat of Augusta, with a population of 
upwards of 6,000, and a very large adjacent population not now 
embraced within the city limits. It is noted for its fine Female 
Colleges of very high grade, which arc attended by about 500 
young ladies from Southern, Northern and Western States the 
Graded Public Schools, and other male and female schools of 
high grade. It is also the seat of two of the principal State in¬ 
stitutions—the Western Lunatic Asylum and the Institution for 
the Deaf and Dumb and the Blind—two National Banks doing 
a business of over *1,000,000. iron foundries, machine shops, 
door, sash and blind factories, 4c. The city has also recently 
erected fine water-works, at a cost of about $100,000. The Valley 
Railroad, a branch of the Baltimore and Ohio Railway, interse%s 
ihe Chesapeake and Ohio grand thro.igh line at this point. 

Travellers and pleasure-seekers will find Staunton a most de¬ 
lightful place to spend the summer months, as the climate is 
bracing and healthful, and the scenery ana surroundings pic.. 
turcsqiie and beautiful. 

I he “Spectator” was the first paper established at this place, 
nearly a ccnturv ago, and it is now in its 55th volume, under its 
present title. Its list of subscribers is larger than than that of 
any other paper west of the Blue Ridge, and is, therefore, the 
l>est advertising medium in the Valley of Virginia, or in West 
Virginia. 

Merchants, tradesmen and others, wishing toc&ll the attention, 
of the public to their business will promote their interests by 
adopting the “Spectator” as the medium of communication. 

The Job Office is equipped with the necessary machinery and 
materials for the prompt execution of printing of all kinds at. 
low rates. Address “Staunton Spectator,” 

_ ___ Staunton, Virginia. 

John Echols, President. Ro. W. Burke, Vice-President. 

Thos. A. Bledsoe, Cashier. 

VTATIONAL VALLEY BANK 

^ . of Staunton, Virginia. 

Designated Depository and Financial Agent 

of United States. 

Capital Stock. $200.000; Surplus and Undivided Profit*. $200,000. 

New York C orrespondent.National Burk Hank. 

New York Correspondent. Hanover National Bank. 

Baltimore Correspondent, Fanners’ and Merchants’ Nat’l Hank 
Cincinnati Correspondent. First National Bank! 

II. W. Shefley, Pres. A. H. H. Stuart. Vice-Pies. 

N. P. Catlett, Cashier. 

A UGITSTA NATIONAL RANK, 

Staunton, Virginia. 

Collections in Virginia and West Virginia promptly attended 
to and remitted on day of payment, at lowest rates of exchange. 

New York Correspondent.Chemical National Bank 

Baltimore Correspondent, Farmers’and Merchants’ Nat’l Bank 

Cincinnati Correspondent. Merchants’ National Bank 

_ _ • * 

\/IRGINFa HOTEL, 

^ Staunton, Virginia. 

The “Old Reliable.” The People’s Favorite. 
Complete in all its Appointments. 

The only first-class hotel in the city. Rates reduced to *2. 

and $*-5° per day. 

Thos. g. Davis, Clerk. )■ JOHN D. CROWLE, Prop’r. 


J 


OO 


T AFLIN & RAND POWDER OO. 

ARISTA 1IOGE, Agent, 

Staunton , Virginia . 

Orders for Powder or Ease promptly attended to Address 
Frank Alexander & Co , or Arista Hoc*. 
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IN STAUNTON FOR SALE. 

Pablle Me, Stay M, 1880 , or pri- 


Virginia Gold.—The Rappahannock mi 
a 100-horse-power boiler,—The Chieago-Vi 


mine lias 
Chieago-Virsrinia 



«ridk—•In immediate proximity to business, churches, schools, 
.Ike The improvement* are first-class, and the property one of 
the best, if not the very best in the city, either as a home or a 
speculative Investment. It will be subdivided if not sold as a 
whole. Examination invited. 

Term*I—Ten per cent, cash, and balance at one, two, and 

tiJinsc yean, with semi-annual interest. 

THOMAS D. RANSON. 


D. W. S. READ. T. HOBaCK brown. 

JQ W. R. READ & CO., 


Dealers &pd Commission Merchants In 


O It E S 


METALS 


& 


Native and Foreign Iron, Manganese 

other Ores. 

30&4 Walnut Street, PH IL ADELP AI A. 

•pr-Offlca to New York, 142 Pearl Street. _ 



MITHERS-GAULEY 

COAL LAND FOR SALE. 

m 

Hi attorneys for the heirs, we offer for sale, on m:>« reasona* 
Me terms, Lot “H" of the “Steele Survey," the gmithers-Gnuley 
Tract. containing 

6,256 Acres of the Very Best Coal Lands 

in the heart of the Great Kanawha Coal-field of West Virginia. 
This tract is on the line of the Chesapeake & Ohio Railway and 
on the navigable Kanawha River where it has been improved by 
Ike United" States Engineers. It has Over 50 Feel or Coal, 
including Oat, 8 pUnt , Vanned and other varieties, in worka¬ 
ble beds above the water-Use I. It is'covered with excellent 
timber. It adjoin.'"- the lands of the noted Cannclton Coal Co. 
ftodthcAeofG. P. Huntington, President of the Chesapeake & 
Ohio Railway, which are parts of the same survey. We refer to 
• he March, i88o f No. of “The V»f»nias Mining Journal” for 
lescrlption, map and coal sections or this tract, and Invite cor 
gspondence for same and for terms. Address 

G. M. & W, B. HARRISON, 

Staunton, Virginia. 




And Brown Hematite Iron Ores 

For Sale. 

Apply to 

DR. STEPHEN HARN8BERGER, 

_ Staunton, Va, 

____________ 




Consulting, Mining and Civil Engineer 

Wytheville, Virginia. 




The Mineral Land* of Southwest Virginia, in the Blue Ridge, 
Valley, and Jkpalaehtan Districts a specialty. Correspondence 
solicited. 



WATER-POWER 

AT DANVILLE. 

Persons wishing to purchase the splendid Water-power at Dan- 
willc, Va., can do so on 

> Very Reasonable Terms. 

*Thik is a fine opening for Rolling Mills, Paper Mills, Foundries, 
JH,c., fix. Apply in person or by letter to me as the attorney for 
tfhe owners. E. E. BOULDIN, 

Danville, Va. 




JfoniifiaotiiiiziM..-A. M. Hamilton & Co. are 

pattmK in order a paint mill in Harrisonburg, Va., 
to prepare for market the Massanuttou Mineral 
Paints, noticed Sn our March issue.-The Har¬ 

risonburg Tannery of Houck & Wallis, is turning 
out 300 sides of leather.weekly. The superior Vir¬ 

ginia tanning material® at their command enable 
them to make a class of leather that is much sought 
after by Eastern manufacturers.—The Times says 
that two Northern men are looking at the Danville 

water.power as a good place for a sII k factory, 

working 200 hands. -The Fredericksburg Wool- 

en Mill nae been rented by Kern, Bent ly & Co., of 
Winchester, The property will be improved and 

pul in opermtion by May 1st.— Star. -A new shoe 

factory m going into operation at Charlottesville, 

Va.—J5# 


mines have a 60-horse-power boiler on the way 
from Chicago, and a 10-stamp mill under construc¬ 
tion at Fredericksburg.— The four companies now 
operating in The Wifderness region are managed 
by careful men who are persuaded that gold-mining 
here can be made to pay.—The gold washings at 
the Alley-Cooper mine are now paying well.—— 
The Mansfield-McGehee mine is not worked at this 
time, but the rich “pickingg” at its placers are 

much visited by depredators.-Report says the 

Walton mine is Boon to be worked.—Near Tolers- 
ville, on the Chesapeake Oljio Railway, a 


Blast Furnaces.—It is rumored that two are 
soon to be erected at Buchanan, Botetourt Co., Va 

-Victoria Furnace, Louisa Co., Va., is to be put 

in blast goon.——The rolling mill above Lynch¬ 
burg is now at work-The construction of a 

blast furnace in Lynchburg has been begun by the 
Lynchburg Iron, Steel <fc Mining Co., which now 
Imb a rolling mill and foundry in operation at 
Lynchburg and works mine® on the James below 

that city.-Callie Furnace, Hileman, Cook & Co., 

Botetourt Co., Va., will probably go into blast 

about July 1st, says the Pin castle Herald. -The 

Capon Iron Furnace, Hardy Co., W. Va., is now in 
the hand® of a Philadelphia Co. and machinery for 


and 


enormn. 



—A large deposit of white clay has been 
opened on the land or Carter Shepherd, on the 
Snen&ndoah, in Clarke county, Virginia, in a large 
Ml In which there are beds • of iron ore. This ' is 
llie fire-clay that results from tbe waste of the 
hydro-mica slates of Formation I, as stated in our 
April number.— Courier. 


’^ mu ^ » menanttflot a rnuaaeipma uo. ana maemnery lor 

new' gold mine has been discovered, and a I putting it in working order is being made at Win- 
Stamp mill is already at work there.—Miners ■ chegter , Va.—[ 7Ym«r, April 21. 
from California, Utah, the North and North- L 


Educational.— The Educational Association 


west, are. now prospecting the Virginia gold 

Tnim Jrv ' of Virginia will havc Its next annual meeting, the 

John Walters farm, Brush Creek, Montgomery j iTniiina in at. it n TtntAts\nrt: AnrSncva'Tni«r 


ZT“ v-Z- 1 ’ * l , 15 »h, at Hollins Institute, Botetourt Springs/July 

42.n0 to thernliir* vnrrf-thfinartidM nf crold become • "'' f ”' '."' l ''' jp- " " I' 

important reforms or 


$2.00 to the cubic yard; the particles of gold become 
larger and more numerous as they go up the creek. 
—Montgomery Messenger ,——-The Ciiicago-Virginia 
Gold Mining Company at Mine Run, Orange coun¬ 
ty, have just completed several cabins for their 
miners, a substantial office and house, and placed a 
new shaft-house over the shaft from which they 
are raising ore from the large fourteen-foot vein, 
w'hich is perfectly defined at their sixty-foot level. 
This company have purchased their engine and 
boiler, and they are now en route to the mine. Mr 
Bowering, whose extensive experience in building 
machinery for the mines in this section, is too 
well know'n to make more than simple mention, is 
now erecting and building the stamp-mill for this 
company. The enterprise shown by this company 
is worthy of the Garden City ; and the fine show¬ 
ing in the drift and cross-cuts, is a guarantee that 
the company have an in exhaust ibh^upplv of rich 
ore. The President of the company is 4lr. Floyd 
B. Wilson, an enterprising attorney of Chicago. 
The Pocahontas Gold Mining company,of An- 


pointed “to report upon any 
novelties in text-books or methods that may seem 
to them worthy of attention,'” on twelve named 
Btudies; and twelve subjects are proposed for dis¬ 
cussion, in papers or addresses. Among these sub¬ 
jects we note one that we hope to hear fully dis¬ 
cussed; it is: “The new education, or education 
adapted to the new' era.”-The Educational Asso¬ 

ciation of West Virginia will meet at Hinton, on 
the Chesapeake & Ohio Railway, July 6th, 1886, 
and continue in session for 8 days' 


R© 0 ©nt Prices Obtained for Farms in, 
Virginia.—In Warren county f 11.25 and $12 per 
acre.—‘Woodbury,’ the old Hon. Hy. St. Geo. Tucker 
farm, Berkeley county, W. Va., 357 acre® and a 
fine, costly old mansion for §39.95 per acre.—The 
Wilson farm,. Loudoun county, Va., 868 acres for 
$8.25 per acre,——An A. S. Dandridg© farm, near 
Kearneysville, Jefferson county, W. Va., 250 acres 
for $30.25 per acre.—The John Whitmore farm 

draws, Spotsylvania county, is "another'Chicago !° n i®*"® 8 er ’.. Botet ? l F t county, Va., 98 acres 

enterprise. The development on this mine will f or $650. The lists of deeds recorded monthly 
rank among the very first in the State. The placer in the several counties of Virginia and West V ir- 
workings comprise some 150 acres, which are be- gmia are now very long, showing that there is much 
ing worked by sluicing in several sets of boxes 1 activity m the real estate market. 

with water supplied by a large steam pump. One 


rich vein has been crossed by the tunnel, and a 
large vein located and prospected to some depth 

above t his tunnel.-At the Randolph Mine, Mr. E. 

L. Doyle, has recently located a gold-bearm 
vein of a very promising character, and wll 
at once sink a shaft. He has also 



operations upon what is known as the Trigg 
property, and w'e are glad to learn that the 
prospect for a handsome yield of gold is quite 
encouraging. Already a shaft has been sunk 46 
feet, which will be carried much deeper, and a 
cross-cut formed.—-It is very gratifying to learn 
that the gold-mining interest in this section is on 
the increase, and that those who are operating the 
various mines are greatly encouraged.— Star, Ap.24 


The oomdltton of the Mart FiiraaoeB of 
the Virginias, April 1st, 1880, as compiled for the 
Iron Age jet In Virginia, 27 charcoal f l acks of which 
13 are in blast; 1 anthracite, not in blast; and 5 
bituminous or coke, of which 3 are in blastIn 
West Virginia, 6 charcoal stacks of which 2 are in 
blast; and 6 bituminous or coke, all of which are in 
blast. Totals :—In Virginia 38 of which 15 are in 
blast;—In West Virginia 12 of which 8 are in blast. 
These states have 88 of the SW charcoal blast 
furnaces in the U*. S, and 15 of the 102 In blast; 
they have 11 of the 268 bituminous or coke, and 8 
of the 140 in blast. 


Copper.—The mine near Tolersville is to be 
worked again. Sulphur works are being erected 
by Mr. Hummer, who will use the excellent pyrites 
that are so very abundant at the “Copper/’ the 
“Jenkins-Controy” and the u VictoriaF umacc’’ mines 
in Louisa Co., Va.——The Ore Knob, N. C. Copper 
mine has 500 men on its pay roll. The daily ca¬ 
pacity of its mines is 7,200 lbs. of copper. Its de¬ 
pot is Marion, Va., on the A. M. & O., 40 miles dis¬ 
tant.-The Blue Ridge Mining Company, the 

principal stockholders of which are Gen. John E. 
Mul ford, Win, Duryea and James F. Preston, of 
New York city, and Rev. Tlios. Hevwood, of Eliz¬ 
abeth, N. J., is, we are pleased to learn from J. E. 
Fletcher, of Stanardsville, Va., about to resume 
operations at its valuable copper mines, on tJie 
spurs of the Blue Ridge, near the head of Conway 
River, Greene County/Va. In 1877 this company, 
under the superintendence of R. M. Eames, M. E., 
expended considerable money in developing three 1 
veins of copper on property it had purchased and 
leased; but since that time no work has been done. 

-A fine vein of copper ore has been discovered 

near Alleghany Springs, Montgomery county, Va. 
Messenger. 


Slat©.—A good slate trade has been started be¬ 
tween Buckingham county, Va., and the city of 
Nashville, Tennessee. The slate is brought here 
by the canal, and then transferred to the cars of the 



Nashville .—Lynchburg Virginian, April 9ft 


Slate 


suitable for roofing and other purposes is reported 
to havebeen found on Jacob Minnick’s land near 
Broadway, Rockingham county. 



in Wood Co., W. Va. 


Another oil well hag lieen opened 


Recent Bales of Fanning Lands.—On 

Shenandoah River, Rockingham Co., 347 A. at 
$3.50 per A., and 123 A. for $974,77. — Old Common - 

ttmUh. - In Roanoke Co. the R. A. Brown farm, 

282 A., to J. S. Pecry of Tazewell Co., at $47.45 

per A. 


Attention is Invited to the Danville Water¬ 
power offered for sale in this issue. New iron 

mines are being opened, almost daily, within a 

moderate distance of this city and in a lew months 
¥ia. the Richmond & Alleghany Railway, it will 
have cheap transportation for coke from the New 
River coal-fields. We advise those contemplating 
the erection of iron-works where they can alicays 
make iron cheaply, to examine this property.—Ed. 

Mica, in splendid blocks, has been found on the 
farm of W. D. Walker, near Green Spring, Cum¬ 
berland county, Va.— Mercury , April 7m. 

Lead.—'There is a rich lead vein worked to 
some extent, at the Alley-Cooper gold mine, 
Louisa county, Virginia. 


Plumbago haB been discovered on the farm of 
Walker Blanton, Cumberland county, Va., says the 
Farmnlle Mercury. 


Manganese.—Veins have been discovered near 
Twyman’s Store, Spotsylvania county, Virginia. 
—D. S. Forney, at Allisonia, Furnace, Pulaski 
county, Virginia, has found extensive deposits as¬ 
sociated with his iron ores, the Primordial of the 
Blue Ridge. 


Silver.—The excitement in the lower part of 
Preston Co., W. Va., continues and there is ft fa¬ 
vorable yield of ore. 


Silver.—The Silver vein at the Alley-Cooper 
mine is quite productive; n good quantity of ore 
, has been raised. 
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At 346 FI. Main St„. Staunton. Va 


Terms, including postage, per year, In advance, $2.00. Single numbers, 25 cents. 
Extra copies, £20.00 per 100. Back numbers, from the first, can be had at25c each 
Advertising, per Inch of length of single column 1.3 columns to a page, as on 
advertising pages), one month, $2.50; two months, $4 01; three months, $5.50; six 
months, $7A); nine months, $10 03, and twelve months, $12.00; payable In advance. 

Specimen Mnmbcrs of this journal are sometimes sent to parties supposed to 
have au interest in the development of the Virginias, or a desire to be Informed in ref¬ 
erence to their resources, improvement, etc.; they will please consider this an Invita¬ 
tion to become subscribers and so help to sustain a paper devoted to their Interests. 

On sale at Hunt, r it Co.'s Bookstore, Main Street, Staunton, Virginia. 


Kining Btatis ties of the Tenth Census of the V. S. in 

Virginia and West Virginia. .Having been appointed 

special agent for the preparation of the mining statistics of \ ir. 

ginia and West Virginia for the Tenth Census, I w ill be obliged 

to the owners or lessees of mines of every description.Coal, 

Iron, Manganese, Baryta, Lead, Zinc, Mica, etc., etc.,.in these 

States, if they will at once send me, on a postal card their ad. 

dresses, and. kind and location of mines, in full, that I may 
send them, “special schedules of mining” to fill up, and 

learn where to m and whom to seek when I 


on 

all 


my 

the 


round 


go 

of inspection 

newspapers in the Virginias 
publicity to this notice, and. more, that eacl 


may 

start 

hope 


and verification. I 


will 


one 


g™ 

will 


prepare a complete list of all mines in the county where it 

l information otherwise derived, and 


is published, as a check o 
send me two copies of same. I intend to do my best to make 
as full and complete an exhibit ol the mining industries of 
these States as I can, and invite the co-operation of all con¬ 
cerned. I invite corresoondence. Address 


I invite correspondence. 

# 

Special Agent U. 


Jed. Hotchkiss, 

Census, Staunton, Va. 


Attention is Invited to the New Advertisements.— 

Hotel, at Richmond, Virginia, as we know from years of experience, iB a thor¬ 
oughly well kept, comfortable and agreeable sojourning place, in one of the 
most pleasant partB of what, in our opinion, is one of the most attractive 
cities on the Atlantic slope of the United States. One of the geological sec¬ 
tions given in this number shows the location of the Capitol, at Richmond, 
on the border of the granite terrace of the Midland plain, about 170 feet 
above the tide level of the James, which it overlooks; on the same level, 
facing the Capitol and its inviting park, is Ford’s Hotel .—The Chesapeake & 
Ohio Railway , considered from our standpoint, was constructed for the 
especial benefit of the geologist and mining engiueer; and, we may add, 
if it fills the measure of their requirements it wiU also fill that of most mor¬ 
tals. The colors on the Geological Map of the Virginias, on which the 
course of this railway and its Virginia connections is laid down, show that 
in the 490 miles of its line, from tide-end, at Richmond, on the James, to 
Huntington, on the Ohio, it traverses, where most of them have grand pro¬ 
portions, a doaen geological formations,—in fact its geological section is that 
of the American Continent, and the man.that has not seen it has not seen 
the largest and best displayed one of that Continent. Therein'not a more 
invigorating and enjoyable ride to be had than one over this road; it crosses 
plains, valleys, mountains, and Piedmont lands, and runs through canyons, 
and its track is on. all gradations of levels, between that of the sea and near 
3,000 feet above it; and then, strung all along its pathway, there are dozens 
of health-giving fountains, in cool and breezy mountain valleys, where 
even midsummer is a delightsome season. We advise all that travel, or go 
from home for the summer, to try a trip to the mountains of the Virginias, 

- The Mineral Lands in Wythe comity, Virginia, offered for sale, are in 

one of the beet mineral districts in the Union, one where very desirable in- 


vestments can be made. This property is gold to settle the affairs of an 
estate and will doubtless be sold cheap. Anyoao that would buy it. and has 
not time to go and see it, Can get Capt. C. B. Boyd, M. E., who Uvea near it 

to give a reliable report on Us value.- Mr. ChaHm B. Dwight is an Analvti’ 

cal Chemist of deserved high standing. He has done tho chemical work of 
the Wheeling iron works for the past ten years, and refers to their pronrie- 
tors in reference to the character of liis professional work. He also 
most of the analyses for the West Virginia Report of Maury & Fontaine and 
so is already familiar with the coals and iron and other Ores of the Virginias. 
- Washington and Let Umvenity offers the best of advantages for the ac¬ 
quirement of a collegiate education. It has distinct schools of Ancient and oi 
Modern Languages, Moral Philosophy and Belles-Lettres, of Mathematics 
Natural Philosophy, of Chemistry, Mineralogy and Geology, of Law and’ 
Equity, and of Engineering. The student elects his course of study from 
these, and may graduate in one or aU, according to his acquirements. It has 
a frill and able corps of professors, all appliances for illustration that pertain 
to a first-class institution of its sled; an ancient and ..onorable record in ils 
founders 'including Washington) and its alumni of almost a century—for 
Mis iJliiii tei tlttteb Hi tiiLii 1J i uul| iibovc til i f it reputation for sound 
slip and good morals and manners. Lexington is in the heart of the Qi at 

\ r a.ley of.Virginia, in sight of and surrounded by grand scenery, and has.* 

Indy tempered climate. We may add, that the School of Geology, etc., is in 
'••karg® Of Prof. Campbell, whose able papere on Virginia geotogy 'Zm so 
(amiliar to our readers, and that no other professor of this important subject 

has such grand natural sections at hand to refer tow. -MeOn^ db LosoryUre 

in the coal and timber region of West Virginia and on the Chesapeake A 
OMo Railway. They are competent and reliable gentlemen, and can direct 
to most profitable investmenta.-. The Remdmsoeand Oraundt in Staunton^ 

offered by Messn. Hudson ft Patrick is what they state it to be in their ad- 

vertisement. We do not know of m delightfbl a home for the money that 
this will be sold for. Staunton, with its four female colleges, its 1,500 feel 
above sea elevation, and its location in the wide, rolling, historic Valley of 

Ibe Shenandoah, is a very desirable place of residence.. The mol and 

timber lands that Mr. Briator has for sale are well known to us. We can 
endorse his statement that they are among the best (and that is saying a 
great deal), in the Kanawha coal and timber fields. 


The Geological Map of Virginia and West Virginia, that 
accompanies this number of Tub Virginias, was constructed by Prof. Wm. 

B. Rogers, chiefly from data obtained from the Geological Survey of Virginia, 

which he, as State Geologist, so ably conducted from 1835 to 1841, and. 

lib later observations, This graphic presentation of the outlines of the sur. 

face exposures of the principal groups of rock formations in the Virginias,— 
a work of wonderful fidelity to nature, embodying the results of years of 
labor by Prof. Rogers and his assistants, and representing the expenditure 
of large sums of money by Virginia, -was, gratuitously and with a noble 
generosity, furnished to the editor of this journal, in 1873, to accompany a 
Geographical and Political Summary of Virginia, that he had prepared for 
the Board of Immigration, and illustrate a chapter on the Geology of the 
State. It is Rogers Geological Map of the Virginias , as it came from his own 
hand,—one that will forever remain a monument to his genius as one oi 
the fathers, if not the father , of American Geology,—and the editor’s only 
claim to it is that of ownership resulting from its copyright publication, and 
from the preparation of the topographical map on which it is based. This 

much by way of explanation, lest anyone should misunderstand the title to 

this map as it is printed. This map will be referred to in some fhture issues of 
The Virginias to illustrate some chapters on the geology of Virginia and 
West Virginia. 

The Pittsburg-Virginias Exoursion.-Wytheville, by her General 

Improvement Association, has moved with commendable spirit in arrange 
mg for an excursion of the iron and other business men of Pittsburg to see 
the mineral wealth of Virginia that can be reached by the Pittsburg South* 
em Railway. Whenever these gentlemen are ready to come, we are ready 
to see that they are hospitably received and arrangements made to show 
them the mineral wealth near the Chesapeake & Ohio Railway and in the 
Valley of the James, just m our Wytheville friends are ready to do the same 
thing for the Atlantic, Mi ssiss ippi & Ohio country. Gentlemen of Pittaburg, 
when may we expect you ! 
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The Virginias. 


The Geology of the Blue Ridge, etc., at James 

River Gap, Virginia.* 


By J. L. Campbell, Washington and Lee University. 

Among the many localities in the mountains of Virginia that are 
peculiarly interesting to the geologist, very few offer attractions 
superior to those found in the great natural section of the Blue 
Ridge at Balcony Falls, where the James River passes from The 
Valley to Piedmont Virginia. The canal from Lynchburg to 
Lexington passes through this mountain gorge, and renders the ex¬ 
posures of the rocky formations easily accessible. Here both the 
Archaean and Primordial formations are displayed in their relative 
positions, and their contact laid bare to inspection. Reference 
was made to this point in a former paper (July No. of Am. Journal, 
pp. 22, 23), by way of illustration. I now propose to discuss some 
of its interesting features more in detail. 

Topography .—The accompanying map and section will serve to 
throw light upon both the topographical and the geological features 
of the locality. Leaving out of view a number of irregular foot- 
ridges on the southeast side, we may regard the range of mountains 
here, known as the “Blue Ridge Range,” to consist of (1) the real 
Blue Ridge on the southeast border—the long water-shed between 
the Valley and the Piedmont counties—between Rockbridge on 
the northwest and Amherst and Bedford on the southeast. Here 
and for some miles along its line both ways, this ridge is flanked 
by Archaean rocks on the southeast and Primordial rocks .on the 
northwest—the latter resting unconformably upon the former. 


Y-shaped lake, through which they seem to have flowed at some 
former period of their history. 

The two rivers above mentioned, traverse the little valley ob¬ 
liquely, and meet at a very obtuse angle just where their waters, 
as one united stream, enter the deep gorge or canyon by which 
they pass through the mountain range. Just below their junction 
are mills for grinding hydraulic lime, burnt from the ledges that 
crop out a little higher up the James River. “Balcony Falls” is 
the name given to a succession of “rapids,” beginning about half- 
a-mile below the Cement Mills, and continuing to the southeast 
limit of the gorge. The river here is 700 feet above tide level. 

Geology .—The foregoing outline of the topography of the region 
will enable the reader to undestand more clearly its geological pe¬ 
culiarities, and to interpret more readily than he otherwise could, 
the ideal section accompanying the map. 

Conceive a vertical plane with its edge resting on a line repre¬ 
sented by the broken line of the map, marked “S. E.,” and 
“N. W; # ” and having a height of 1,500 feet above the bed of the 
river. Then imagine all the outcropping faces and edges of all the 
eroded rocks of the gorge, and all that the plane itself would cut 
(including those of Sailing’s Mountain), to be pictured on the 
plane, and you will have a mental conception of what the section 
is designed to represent. 

The student of geology will find here a somewhat intricate, but 
a very interesting problem for solution. By a series of careful ob¬ 
servations along the canal and bed of the river, and also by the 
turnpike that crosses the mountain near the canal, very satisfactory 
conclusions may be reached. In the gorge we have the rocks of 



Map of James River Can on at Balcony Falls, Virginia. 


4 i a t mile. 



Section of Bine Ridge at Balcony Falls, James River, Virginia. 


(2) Skirting the northwest side of this leading ridge, and parallel 
with it, are two well defined lines of broken ridges that have evi¬ 
dently been once continuous, but now consist of short, abruptly 
terminating mountains, of rounded dome-like hills, and of rugged 
conical peaks. These all have a frame-work of Primordial sand¬ 
stones, with the less durable shales of the same period lying along 
their flanks or filling the depressions between them. Of these lines 
of ridges the one bordering on the great limestone Valley, hereto¬ 
fore described, (see July No.), is by far the most conspicuous, and 
the most uniform in its physical features. It consists essentially of 
the durable masses of the Upper Potsdam sandstones, so durable 
that many parts of it have maintained a height almost equal to 
that of the main ridge, the average height of which, in this region, 
somewhat exceeds 2,500 feet. The mean bearing of this portion 
of the range is about N. 35 0 E. 

Sailing’s Mountain, seen on the left of the map, is an outlying 
ridge of Primordial sandstones and slates, cut off at its northeastern 
end by the North River, and at its southwestern end by James 
River. It is separated from the principal chain by a narrow syn¬ 
clinal valley of limestone (Lower Silurian), most of which is con¬ 
cealed from view'by an extensive bed of alluvium , accumulated by 
the two rivers that meet here; but* accumulated originally in a 


two distinct eras so meeting as to enable us to study not only their 
composition and structure, but also their relative positions, and 
some of the metamorphic influences they have exerted upon one 
another. These two eras are, (1) the Archaean, represented on the 
accompanying section by the rocks on the right marked G, S, and 
1 a, b; (2) a portion of the Lower Silurian covering the remain¬ 
der of the section.- 

Let us begin at the base of the Archaean. Here we find two 
masses, or a sort of double mass, marked G. and S.—the former a 
mass of Granulite, and the latter of Syenite. These are usually 
regarded as igneous, or, perhaps with more propriety, aqueo- 
igneous rocks. They underlie the stratified rocks of this era; but, 
considered as solid rocky masses, they are probably of more recent 
date than any other rocks represented on the section—having been 
thrust upward beneath the over-lying stratified beds in a plastic 
(semi-fused) condition, and subsequently hardened .into their 
present condition. 

G. is “granulite” (So classed by Professor Dana, to whom a 
specimen was submitted.)—a granitoid rock, eruptive in its origin. 
It is composed of granular quartz mixed with feldspar, both white 
and pale flesh-colored; and has numerous crystals of garnet, and 
occasional crystals and blotches of epidote disseminated tlirough it, 
giving it a spotted appearance. This is about 100 feet wide at the 
base, and seems to be separated from the larger mass of syenite (S.) 


♦From the American Journal of Science and Arts, Vol. XVIII, Dec. 1879 —Revised for Th« 
Virginias by Prof. Campbell. 
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by a crushed and greatly metamorphosed bed of gneissoid rock, in the other two, and of darker color. These heavy beds of hard 
which distinct traces of the original bedding cam be ’seen. The sandstone seem to have presented one of the most durable barriers 
syenite is well exposed from a short distance below the limit of the to the passage of the river through the mountain, and doubtless 
granulite, as far down the canal as to lock No. 15. It also forms obstructed its flow to such an extent as to keep the water in contact 
a rugged bed for the river in this part of its course, and rises to with the higher beds for a period, long enough to cause some modi- 
the height of several hundred feet beneath the mountain on the op- fications already mentioned, and others to be noticed hereafter, 
posite side. Syenite is a granitoid rock composed essentially of Before the 'canal was constructed the steep rugged outcrop of this 
quartz, feldspar and hornblende, in varying proportions. Besides massive ledge projected considerably over the left margin of the 
these constituents we find the mass at Balcony Falls containing, in river, and was known as “Balcony Rock”—hence the name of the 
some places! considerable quantities of epidote, both crystalline and falls. For some little distance on the west side of this sandstone 
amorphous, giving the rock a green color, and in others numerous the river runs nearly with the strike of the strata, exposing in suc- 


crystals of garnet. 

The bedded rocks (1 a, b t ) that rest upon the syenite, are very 


cession the rugged edges of the several beds. 

Number 3 consists of two heavy beds of slates separated by a 


much metamorphosed, are gneissoid in character, and dip toward stratum of hard conglomeritic sandstone about 60 feet thick, and 
the southeast. These are succeeded by beds of red and brown greenish gray in color. The slates are of brown, purple and yellow 


slates. Then follows a bed of forty or fifty feet of conglomerate colors, with some thin beds of argillaceous sandstones interstrati- 
quartzite, bearing some resemblance to the con| lomerate sandstones fied. At this point the river has left some marked traces of its 


on the opposite side of the ridge, but so unlike in composition, former action in eroding the softer, and undermining the 
texture, position and thickness as to preclude the idea that they harder strata. The most conspicuous irregularity has been 


have any historical connection. Over this again we find another caused by the undermining of the 
bed of slate. These beds all dip towards the southeast, while their sandstone just mentioned, so as to 


interstratified bed of 
give it a low, and 


upper margins reach beyond the underlying syenite and granulite, sometimes waving dip, and to cause a mass of it to slip 
and with their edges support the lowest beds of Primordial rocks from its normal position and modify both dip and strike, as seen 
where they extend high up on the ridges, beyond the limit of the just above the margin of the canal. This seems to me the only 
igneous beds. The two series here, and at other points along the rational way of accounting for the anomalous position of this bed 
ridge, are entirely unconformable. Such are the Archaean rocks, of sandstone at this point, compared with its position at several 
Starting again on the northwest side of the granulite, let us other points remote from the river. It also explains its want of 
briefly sketch the remarkable beds that make up the remainder of conformity with the general structure of the whole Primal period, 
this massive range. In the Archaean rocks we have just described as exhibited all along this part of the Blue Ridge range. These 
there are no traces of fossil remains, nor do we find any in the local irregularities are not represented on the section, 
lowest beds or what we call Primordial. If organic remains have It is a little difficult to determine, even approximately, the 
ever been imbedded in them here, they have either been obliterated thickness of this double bed of slates with its enclosed sandstone. 


or remain yet to be discovered. 

Subdivisions. .On the section illustrating a former article (July 


but the aggregate must be at least 600 feet. 

Number 4 is not well defined below, since 3 becomes more and 


No.), the classification of Professor Rogers in his reports was em. more siliceous and blends gradually into it; but the greater part of 

ployed, and subdivisions of my own introduced. In a second it is a bed of brownish gray sandstone with a well defined upper 
article (August No.), the classification and notations of Professor surface. It crosses the river at the Cement Mills, and its highest 
Dana’s Manual were introduced. (Professor Rogers himself has ledge forms the abutment of the darn on the opposite side of the 
partially adopted this system in his article on the Geology of river. Where a deep channel was washed out by a freshet a few 
Virginia, in lilac Geol, R. R. Guide.) This latter system years ago, this rock is well exposed on the lower margin of the 

I shall employ in this paper—introducing subdivisions only in the turnpike, and its upturned edges may be conveniently examined. 
Primal period, numbered, 1, 2, 3, etc. A considerable exposure of it also crops out above the turnpike be* 

The Primal or Potsdam period is often divided into Acadian and tween the houses of Messrs. Locker and Campbell, while the cor- 

Potsdam epochs-.2 a and 2b —but as it is very doubtful whether responding ledge may be seen on the cliff' beyond the river. It 

both of these, as they occur farther north, have equivalents here, or if hasa very regularly jointed structure—the cleavage planes being so 
they have, where the horizon between them is to be found, I shall distinct as to have been mistaken by an unpracticed observer for 
designate the whole period as 2 ab, and its subdivisions 1, 2, 3, 4, planes of stratification dipping to the southeast, while the true 
etc. These will correspond with the subdivisions, 1 a, 1 b, 1 c f etc., planes of stratification dip with considerable uniformity and great 
on my former section. As these were then regarded as only of constancy toward the N.W. 


secondary importance to my main object—the Silurian limestones— 


In this and some of the lower beds of sandstone, very faint im 


a very brief description of them was deemed sufficient; but now pressions of fucoids and occasional Scolithus borings are found ; 
they become of prime importance in our discussion, and demand a but the conglomerate structure is much less prominent here than 


more full and detailed examination. 

Without repeating in each case the notation 


in the older beds. 

Number 5 is made up of numerous thin beds of slate quite differ- 


subdivisions will be referred to by the simple numbers, 1, 2, 3, etc. ent in color and texture from any that we find lower down. They 
All the beds of this period, with some local and limited exceptions, exhibit, where recently exposed in repairing the canal, a great 
dip toward the northwest. The slight alternations and variations variety of color from nearly pure white kaolin to various shades of 
of dip axe confined almost entirely to the thinner beds of sandstone, yellow, red and brown, and abound in fine scales of mica; but no 
and the shales contiguous to them (especially in 3), and are distinct traces of fossil remains have been found in them. In the 
limited apparently to points near the margin of the river. Varia- portion near the river their dip varies from 25 0 to 50°, I estimate 
tions in the steepness of dip in the heavy beds of sandstone as they their thickness at 180 feet. 


rise toward the crests of the ridges, are, however, common through 


Number 6 is, in some respects, the most interesting of all the 


out the whole range. The limited irregularities may, with much subdivisions of this Primal group. It is the sandstone that “con- 
plausibility, be referred to the undermining action of the river; for stitutes the type of this formation.” It differs from the beds al- 
there are abundant indications that the water once stood several ready described in both its lithological and fossil peculiarities, (see 
hundred feet higher in this pass, and in the little valley west of its July No., p, 22), It may well be called the “Scolithus sandstone,” 
entrance, than the present height of the river bed. if we call the primal worms (?) that had their millions of habita- 


Subdivision 1 is a bed of conglomerate about 50 feet thick, rest- tions in this rock the “Scolithus linearis .” 
ing unconformably against the Archaean rocks, and composed of Its entire thickness (including some quite brittle beds that un¬ 
sand, rounded quartz pebbles, fragments and worn crystals of clerlie and overlie the more massive portion), is about 340 feet. 

feldspar, with some fragments of epidote, all firmly cemented to. The dip at the base of the ridge, where the two rivers meet at the 

gether, and hardened by the action of heat from the contiguous entrance of the gorge, is fully 65°, while it falls gradually to 40° 
igneous rocks; followed by several alternations of slates and con- before it reaches the summit—looking as if it might once have been 
glomeritic sandstones, with an aggregate thickness of about 120 one leg of a grand natural arch, which still atands up with one ex- 

- mm • m m m 9 1 m • - « » « Jl X* _ _ ^ ^ _ 1 _- ^ _ jl ^ ^ _ f ? HP __ _ _ m_ _ 


feet. This division has been considerably affected 


heat posed face forming an almost perpendicular cliff nearly 800 feet in 


throughout. * Its position, too, has protected it against the erosive height. There is, however, no point in this portion of the range 
action of the river.which has been far less here than it has been where I have found it reaching beyond the northwestern line of 


among the slates higher imp in the series. 


ridges, of which it generally forms the crest and the greater pair!: of 


Number 2 is a heavy mass of sandstone fully 350 feet thick, and the western slope, as represented on the accompanying sec A 
so hard that we may call it “quartzite.” It consists of three part of this sandstone, with the next beds of slate and sandstone 
tolerably distinct beds varying in hardness and color; the lowest below it, haA broken loose from the upper outcrop of the ledges on 
being very hard and of a light gray, sometimes pinkish color; the the S.W. side of the river, and slipped down the eastern face of 

* 1 * . « * . rn M it • .3 fit ^ jl —. J* Jl ? — _ Jt • _ 1 _ Jl _ 


middle one of coarser texture, partly conglomerate and mostly of the ridge without any great change of dip. 
a greenish gray color; the upper bed is more brittle than either of 1 Continued oh Pace 94. 


This displaced mass 
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All of Vir in 's Representatives in Congress, as well as all of 

Kentucky's .approve the project of a railway traversing their States 
from the mouth of the York to the mouth of the Ohio, as the fol¬ 
lowing letter shows;— 

House of Representatives, April 7, 1880. 

To the Directors of the Richmond &* Southwestern Railway Co.: 

Gentlemen,- .We take pleasure in saying that; the enterprise 

projected by the Richmond and Southwestern Railway Company, 
under charters from the States of Virginia and Kentucky, will, in 
our opinion, be promotive of the commercial, mineral, and agri¬ 
cultural interests of these States and of the whole country. We are 
satisfied that your road, from the deep water of the York River, 
through the capital of Virginia, with its great manufacturing ca¬ 
pacity and its growing population, thence up the James River to 
Lynchburg, into the heart of the tobacco region of Virginia, and 
striking there and thence westward; traversing mineral beds of vast 
and undevelop d wealth, and passing through 
counties of Virginia, with their products of lumber, minerals, and 
agriculture, into the State of Kentucky, with its large resources in 
all the departments of industry, and terminating at its commercial 
metropolis on the Ohio River, promises to do a large and useful 
work in bringing the products of the great West, as well as of the 
intermediate region, to the waters of the Chesapeake, for export to 
foreign lands and to every part of the Union. 

We do not doubt that such an enterprise, supported by Northern 
capital, and directed by the skill and with the energy of the com¬ 
pany, will be greeted with friendly feelings by our people, and will 
be aided by their hearty sympathy and co-operation. 

We are, very respectfully, 

Robert E. Withers, John S. Williams, 

John W. Johnston, James B. Beck, 

Senators from Virginia. Senators from Kentucky 

John G. Carlisle, 

Thomas Turner, 

John W. Caldwell, 

Phil. B. Thompson, Jr,, 

James A. McKenzie, 

Elijah C. Phister, 

J. C. S. Blackburn, 

Albert S. Willis, 

J. Proctor Knott, 

Oscar Turner, 

Representatives, from Ky, 


'1 

J. Randolph Tucker, 
John T. Harris, 

James B. Richmond, 

Eppa Hunton, 

R. L. T. Beale, 

John Goode, 

Joseph E. Johnston, 
George C. Cabell, 
Representatives from Va, 


Soli in Montgomery County, Va.— Maj. Wm, G. Guerrant, of 

Pilot, writes us, May 28th., —“1 was at the location where gold is 
now found in paying quantity on Brush Creek two days ago. 
Eight parties are at work on leases. The gold is found on a branch 
heading In a low ridge which runs through the middle of this 
valley. The branch is about 700 yds. long and runs nearly due 
south; the fiat along it, averaging 50 yds. wide, is a dark loam to 
the depth of 18 inches, then blue (sometimes yellow) clay, with 
white flint of all sizes, is struck, and that rests on a bed of dark 
slate and granite. Some quartz rock containing gold has been 
found, and a nugget that sold for $2.35 on the spot. The gold found 
is bright yellow and has every conceivable shape. Gold is also 
found on the opposite of the ridge and explorations are being made 
on the ridge to find the mother vein if such exists. Leads of quartz 
run through this valley; some beautiful specimens of galena have 
been found, also pyrites in flint, 3 miles below here on the mount¬ 
ain. Gold is also found in the branches 5 miles above this, on 
Laurel Creek and in localities to the northeast.* *—Others state that 
the Brush Creek placers improve in richness the farther they are 
worked; That the gold hitherto found is “drift” with an occasion¬ 
al “nugget;” and that parties are now regularly at work, “sluicing” 
and “panning,” with satisfactory results. Two mem with only a 
tin pan, lately, in 5 days, “panned out” $100 worth of gold. 
There is considerable excitement all along the western border of the 
Archman rocks in Montgomery where these developments are 
made. It will be seen, by reference to page 63 of The Virginias 
that Dr. Currey thought gold would be found in this region. 



Gold.- —Wm. E. Gilliam has re-opened an old mine in Bucking¬ 
ham county, and found new veins of rich ore. Large offers have 

been declined.-The Snead gold mine in Fluvanna, has been 

sold to Willson & Kennedy of Philadelphia, Pa., for {15,000. 


In Spotsylvania county, a negro washing for gold lately found a 
nugget weighing 102 pennyweights, which he sold to Minor & Co., 
of Fredericksburg. Surface washing in this county is paying well, 
as it ought to.-Gold mining is now an exciting topic in Buck¬ 
ingham county, arid new deposits have been discovered.-A 

nugget of pure gold, weighing more 'than an ounce, was found, 
several feet beneath the surface, by a miner in one of the Louisa 
county mines a few days ago. 


The Goal and Ooke Movement over the CI 11 bpeake & Ohio 
Railway, for the three months (Ending March 31st, 1880, and for the oor- 
responding period of 1879, in tons of 3,(MM) lbs., by Mir. Charles 11. Gibson, 
Fuel Agent of the Company, is as follows: 

1879. 

Fuel for use of Company.................................17,875 

Shipped at Huntington on Ohio River.. 6,447 

Delivered on line of road west of Richmond.............. 9,029- 

Delivered at Staunton to Valley Railroad................ 198 

Delivered at Charlottesville to W. C. t V. M. <& G. 8. R. R. 6,796 
Delivered at Gordousville to do do 81 

Delivered at Junction to R.,F. & P. Railroad.. 654 

Delivered at Richmond for consumption, including steam 

tugs and dredges .................................... 1 jilf338 

Shipped at James River wharves.....30,064 


1880. 

39,515 

811,671 

8 , 8(11 

76 

10,587 

75 

8,908 


14£S9 

34,834 


Total 




• • • «« * ® ® »«•« ® b 




The character of the coals moved during the same period Is shown in the 
following exhibit: 


From 1st January to 

Caxwel. 

Splint & Bit’s 

Coke. 

Total. 

March 81,1880.... 

Same period, 1879.....* 

7,559 

1,036 

111,698 

67,704 

7,945 

4,563 

137,3108 

73,293 

Increase, 1880... 

6,533 

43,994 

3,383 



The Iron Hines on the Jki 



la Pledmont-lldland.'. 


following letter from the Lynchburg Virginian , of May 28th, fur¬ 
nishes most valuable information in reference to the present condi¬ 
tion of mining interests along James River, below Lynchburg, in 
the adjacent borders of Piedmont and Midland. It is a timely 
contribution to this number of The Virginias, as it furnishes evi- 
dence that the resources of the region that will be traversed by the 
Richmond & Southwestern Railway arc being developed. We 
regret that its author has witheld his name from so creditable a 
communication: 

Galt's Mills, Amherst County, Va., May 25 th, 1880 . 

While here on a professional tour, engaged in making a topo- 
graphical and mineral survey of the valuable lands belonging to 
the estate of the late Thomas Warwick, I have taken the time to 
visit some of the valuable iron ore deposits along the river, and 
from observation and inquiry, am enabled to give through your 
valuable paper a brief description of this valuable mineral belt and 
the operations now going on In this section. 

Galt’s Hills. —Our party, consisting of Mr. A. D. W., J. W. 
M. and myself, have our headquarters at these well-known mills, 
now operated by Mr. S. J. Turner, a true, whole-souled old Vir¬ 
ginia gentleman, by whom we were entertained in Old Virginia 
style. The mills are situated on the north side of the James River, 
14 miles below Lynchburg, at the mouth of Stovall's Creek, which 
supplies the necessary water-power. The large brick mills were 
in 1813, have a present capacity of 60 barrels of flour per 
day and power enough, if the water from the canal was also used, 

The 



equal to 250 horse.power 

feet. 



at this place being over 20 


I refer to these mills particularly because this point is the princi¬ 
pal centre of tlie iron deposits of this section, which, beginning on 
the south side of the James at Judge Robert Davis* place, six miles 

below Lynchburg, extend from that place down the valley of 
the James to the Greenway mines, on the north side, 30 miles be¬ 
low Lynchburg. The approaches to Galt’s Mills from the Amherst 
as well as the Appomattox side are good and the roads both up 
and down the river are first rate. The mills are in the centre of 
one of the most productive agricultural regions of Virginia, and if 
progress in the opening and working of iron ore and the manufac¬ 
ture of that metal shall continue for the next few years, as it no# 
promises to do, Galt's Mills will be the site of one of the most 
flourishing and important manufacturing towns in Virginia. A 
party of engineers of the Richmond and Alleghany Railroad 
charge of Captain Dade, are now locating the road at this place. 
The location made at this place is upon the tow-path, up 
point a half a mile above Galt's Mills, where it crosses the canal 
and goes over on the farm land of Warwick's estate and! thence 
into the lands of Paul Campbell, thence crossing the river some 
two miles below Joshua dam to the south side, in the lands of 
Neville Mundy f Esq. 

I The first important; depot on the railroad to Richmond will be 
[located at Galt's Mills, or Just above it. Having described this 
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future centre of this important; iron region, I now proceed 
to the operations now going on in iron mining. 

The North Side Mines.— i. The “Lone Pine Mine/* 14 miles 
below Lynchburg, adjoining the Warwick farm, i )4 nail 
Galt’s Mills, on Stovall's creek, operated by Col. Thomas Dunlap, 

on land leased from Wm.Keet's estate, now employing a f 

40 hands.ore shipped north via Lynchburg. 

1. The mine on the property leased from M r. Bailey, or 
down the canal from Galt’s Mills, operated by J. E, Adams 
ore mines now being opened.some 10 cur 12 hands employ 

3. The property leased from W. H. Turner, 6 miles from 
Galt' 11 Mills, operated by J. IE„ Adams & Co., with a force of 8 
or 10 hands—mine now being opened. 

4. Property of A. It- Boteler, formerly belonging to Col. Walk. 

car,, 7 miles below Galt’s Mills and 21 below I..ynchburg, operated 

hj Mr. Boteler, who has a large force, now in charge of an old 
miner, making a large tunnel in the mountain, taking out ore of 

very fine quality-.a force of 12 hands employed in the mine }4 

mile from the canal. 

6. The celebrated ‘‘Maude View,” on land purchased by Ceil, 
Thos. Dunlap, who purchased from Mrs. Dillard, named by Col. 
Dunlap *'The Maude View,” as a compliment to Miss Maude Dil¬ 
lard, Is situated ij4 miles from the canal and :i}4 miles below 
Galt’s Mills. Col. Thos. Dunlap is now working at this mine 
about 50 hands and building a tram road from the canal to the 
“View’’-.ore shipped North via Lynchburg. 

6. Mine at Riverville, operated by Col. Thos. Dunlap and Nay. 

lor lie Co. of Philadelphia, 20 miles below Lynchburg, land bought 
from J. J. Dillard, ore shipped to Richmond—about 30 hands 

employed. 

7. The and mine at Riverville,land bought ofWingfield's estate, is 
operated by Col. Thos. Eta one mile from canal and 20 miles 
below Lynchburg, force of 50 hands employed. This mine has a 
standard gauge railroad constructed from the can to the mines of 
the Dover Company, adjoining the Wingfield estate, and over this 
road ores are now being shipped to the canal. This enterprise is 

under the management.of Mr. Reid of the Dover Company-.ore 

shipped to Richmond. 

8. The 3rd mine at Riverville, operated J. E. Adams & Co., on 

land bought fmm Watts, erne.half mile front the canal. Force of 

thirty hands employed; ore shipped via 1.-ynchburg. 

9/Mine ten miles below Watts’ Mills, operated by Messrs. Mun- 

f.E.. Ik Grubb, of the Lynchburg Iron and Steel Company, on 

land leased from Dr. J, C. Mundy, located one.fourth of a mile 

from the canal, and employing a force of forty hands. 

10. The celebrated Greenway mines, sixteen miles, below Gale's 
Mills and thirty miles below Lynchburg, operated by Col. Thos. 

Dnnlap, one and cine.half milesTrom the canal, on land bought 

from DeWitt and Horsley. Force employed, 45 hands, and ore 
shipped via Lynchburg to Pennsylvania. 

,c above list embraces all the mines now being operated on the 
north side, but prospecting parties are sinking shafts and pits, and 
examining the deposits on the lands of Thomas Warwick and others. 

Mines on South Side. .n. Mines on the old Robertson place 

just below Six Mile Bridge, owned and operated by Messrs. Wil. 

Hams, Parsons & Co., known as the Bessemer Iron and Steel Com¬ 
pany, about one.half mile from the canal, operating, a force 

of about 20 hands. 

12. 'Mine operated by Barksdale & Co., on land lease from 

Neville Mundy, seven miles below Lynchburg. Twenty hands 
employed, one-half mile from the canal-^>re 
via Lynchburg. 

13. Mine worked by Messrs. Williams & Co., of the Bessemer 
Iron and Steel Company, land bought by them from Webb, eight 
miles below Lynchburg, one mile from the canal, operating a force 

of 10 or x 2 hands. 

14. Mine operated by the Bessemer Iron and Steel Company, on 
land bought from Drikell, nine miles below Lynchburg and one 
mile from the river, working a force of eight cur ten hands. 

15. The old Stonewall mine and property, bought by the Besse¬ 
mer Iron and Steel Company from I.-egrande, about 9 miles 

Lynchburg.operating a force of about 10 hands. 

16. Mine worked by this same company, about a mile below 
_—bought from Mr. Ingram. 

17. Mine worked by the same company, 2 miles below No. 16— 
bought from Mr. Whitehead. 

18. nine owned by the same company, bought from Mr. 
Turner, situated on the river just opposite Galt’s Mills. 

19. Mine operated by Dunlap & Co., cun land leased from Mr. 
Plunkett, situated on the river, just below the farm of Chas. Mundy. 

At all of the above named places, 19 in all, work is being pushed 
forward with vigor, and already in the purchase and development 
of these mines and lands, not less than $600,000 have been ex¬ 
pended, and at this time not less than 500 men are employed in 


these mines, to say nothing of those engaged in transportation. 

The trade from most of these nil ties centres at Galt’s Mills, 
where our friend Mr. Turner also keeps a well stocked supply stone. 

I found that among the country people everybody spoke in the 
highest terms of Mr. Dunlap, who has invested more money, and 
done more in that section than any other party. He is described 
as a thoroughly prompt, liberal and pushing business man—gen¬ 
erous, kind and polite to all those with whom he meets. The 
people of the neighborhood are rejoicing in the fact that he is now 
building, for himself and family, a commodious residence near the 
river, some few miles below Galt’s Mills, which is an evidence that 
he likes our people as much as they like him. May he have the 
success that his enterprise and energy deserve. 

These mines, now being opened, will, in a few years, necessitate 
building of furnaces, and we may reasonably expect ten or 
more furnaces to be established in this section during the next two 
or three years.—These mines and the furnaces, when fully de¬ 
veloped, will give employment to not less than 10,000 people. 

Yours truly. E. S. H. 








Prot David Thomas Ansted, F.R. 8., who recently died in Eng¬ 
land at the age of 66, was an eminent writer on scientific subjects, 
especially on physical geography and geology, and mining engineer¬ 
ing. He was knighted, as Sir David, by the Greek government, for 
his able report on the Larium mines, the silver of which enriched 

ancient Athens and the lead of which, that the Athenian miners threw 
away, came near being the cause of a war between France and 

In the pursuit of his profession as a consulting mining 
engineer, Prof. Ansted has twice visited the Virginias, and spent 
some time in their coal and iron regions, and well informed 
himself in regard to them, for he was an indefatigable and clear 
sighted explorer ; he always wrote and spoke of their great extent, 
superior character, and of the cheapness with which they could 
be exploited, in the most enthusiastic manner, both in England 
and in this country, for what he had seen of them, though mostly 
in an undeveloped state, had made a wonderful impression on bis 
mind concerning their great value. 

In 1854 Prof. Ansted spent a number of weeks in the Great 
Kanawha coal basin, making a special examination of the great 
“Wilson Survey,” which embraced most of the region on the south 
side of that river, drained by Armstrong’s, Paint, Cabin, and some 
other creeks, (now the most developed part of this field on the 
Chesapeake & Ohio Railway), and his published report and the 
coal section that accompanies it, known as the Armstrong’s Creek 
section, were, until very recently, the most detailed and reliable 
ones in reference to that field. On his return to England he pub¬ 
lished a volume of travels, in which he gave an account of his ob¬ 
servations in Virginia, commenting on its resources and condition. 

In February, 1873, when, by invitation, Major Jed. Hotchkiss 
addressed the Society of Arts, of London, England, on the Agricul¬ 
tural, Mineral and Commercial Resources of the Virginias, Prof. 
Ansted followed with a hearty endorsement of what had been 
stated, saying, among other things, that “there was no coal-field 
which was more important than the Virginian, and none where the 
coal seams were more accessible or of a better quality, and they 
might be looked upon as inexhaustiblethat “ 
rich in iron fields of every variety and quality, and he saw no 
reason whatever why, if the same amount of energy and intelli¬ 
gence were applied to the manufacture of iron as in England, Vir¬ 
ginia should not take precedence in that important manufacture. 
No country had greater resources of wealth, and he looked forward 
to Virginia being one of the countries of the future.” 

In 1873, Prof* Ansted spent three months in West Virginia and 
Virginia, chiefly on the line of the Chesapeake & Ohio Railway, 
again investigating their coal and iron resources, an account of 
which he gave to the Society of Arts, of London, January 28, 
1874. His special mission at that time was to advise the Gauley- 
Kanawha Coal Company, which had been inaugurated by Gen. J. 

. Imboden, in reference to working coal lands it had purchased 
near Hawk’s Nest; and we owe him a debt of gratitude for demon¬ 
strating, by actual construction, the feasibility of working profitably 
the elevated coal beds of the Kanawha field by high grade, narrow- 

During that visit he appeared before a committee of 
the U. S. Senate and urged the improvement of the Great Kanawha; 
he also reported on the Cabin Creek coal lands, the Kanawha 
Falls coal lands and water-power, the Ferrol iron property, and on 
other mineral lands in these States.—His able papers have been of 
very great advantage to these States, for his eminent standing 
among men of science, attested by his being a Fellow of the Royal 
Society, secured attention to whatever he had to say. 

Several important articles, now in type, are crowded out of 
fills issue. 
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Tie Eeieiireefr of tl® Virginias on and near II® Pro¬ 
posed Bent® of H® Richmond ft Southwestern R*y. 


THE EDITOR. 


The proposed Richmond & Southwestern Railway, as char-. 

tered by the legislatures of Virginia and Kentucky and as de. 

scribed in the prospectus of its company, promises to be an 
agent of the first importance in the development of a very 
large portion of Virginia and of a very considerable part of 
West Virginia, 

Beginning just above and under tl...shelter of Gloucester 

Point, on the northern side of the noble harbor of Yorktown, 
where it has already secured a site, of ample proportions, for 
great railway terminus and seaport town to be known as 
Chandler, in honor of the President of the railway company, 
the^proposed route of this line of improvement will be westerly 
across Virginia, on or near the location of the red line on the 

accompanying Geological Map of.Virginia and West Virginia, 

Prof. William B. Rogers, as elsewhere stated) 
as'surveys, now in progress, may determine, either to Pound 




western slope of the Bine Ridge, and the Middle and the Up¬ 
per, or Siluro-Cambrian (Lower Silurian), Nos. II and III in 
The Valley for 20 miles. Entering Apalachia the line winds 
through and along outcrops of Cambrian, Nos. II and 111, 
Silurian (Upper) Nos. I.V to VII; Devonian, V.Ill and IX, 

and.Lower and jlf.iddle Carboniferous, X and XI (the Lowest 

{.and Carboniferous Limestone groups of the map), for over 

200 miles 


; heir© also, in passing through Tazewell, Russell, 
Scott and Lee, a distance of 130 miles, the 
eastern border of the Great Carboniferous, Nos. XII to XVI 


lines akirll* the 


> 


in Virginia and West Virginia, and the route through Pound 
Gap crosses it for 30 miles or more.—It necessarily follows that 

a belt of countiy having such a variety of geological forma. 

tions, well develoj 

ad 


variety 



as they are here, must have a great 

abundance of mineral wealth;—the statements 

hereafter made will fully confirm this. It also follows that a 

railway traversing these several outcrops of rocks for such 

distances will have great facilities for developing their 

mineral resources. 

& 

It appears from the above, and will more fully appear here¬ 
after, that the natural grand divisions of Virginia where 
crossed by this railway, as well as elsewhere, differ very greatly 

in their geological structure and therefore in their soils and in 

adaptations and productions that depend on variations of 
soil. For 60 miles the course of this railway is across the 
marly, sandy and alluvial soils of the Tertiary plain of Tide- 
> | water, a low-land country; then for 100 miles it crosses the 



lidland plain resting on the upturned edges of 


Gap or to Cumberland Gap, probably, by branching, to both 
of these passes in the Great Carboniferous Escarpment known 
as the Cumberland fountains, on the eastern border of Ken¬ 
tucky, whence it will cross that State, by routes indicated on 
the accompanying Route Map, to Cincinnati, Louisville, Pa- 
ducah and Cairo and to connections with lines of railways 
similar in gauge (three feet) leading to Chicago and other undulating 

great centres of trade in the West and Southwest, making a the old Metamorphic or Archaean rocks, from the decay of 
double track railway, some 900 miles in length, nearly half of which that plain has been formed, including 14 miles, in’two 
which and its Atlantic seaboard terminus will be in Virginia, parcels, of Jurasso-Triassic, or New Red Sandstone country; 

An inspection ot the map shows that in V irginia this rail- thence, for some 40 miles, its way is among the hills and spurs 
way will traverse, in whole or in part, the counties of Glouces- and intermediate valleys that ruh out from the Blue Ridge to 
ter, King and Queen, King William, New Kent and Henrico, the eastward, forming the greatly varied Piedmont region, and 
in Tidewater; Chesterfield, Powhatan, Cumberland, Bucking- across the Blue Ridge, both underlaid by and derived from 
ham. ADDomattox and Campbell, in Midland; Bedford in members of the same Archaean group rich in all the elements 

Botetourt on the Blue of fertility; and thence, for more than 200 miles, its course 


,I| ill ]|P |X)um» II'IAJ 'dUk IPi'lLlLiyiL ’%./«;»•».11,11 JJF ***** 1 j 

Piedmont and on the Blue Ridge 


Ridge and in The Valley; Craig, Giles, Bland, Rnssell, Scott will be across and along valleys of Lower Silurian (Cambrian) 
and Lee, in Apalachia and along the eastern border of Trans- limestone, with rich calcareous soils, bordered by mountain 


Apalachia; and along Buchanan and across Wise and Dicken¬ 


son in Transr Apalachia: 


of Virginia 



ranges and table lands and with adjacent valleys derived from 
thus traversing some twenty counties more than a dozen different geological formations and having 


passing near twenty others of that State, the varieties of soil implied in that fact. 


One more general statement must be made before the great¬ 





crossing each of its seven grand divisions, and passing near 
half dozen counties of West Viginia. The extent of this belt 


complex character of this belt of country 
of country, allowing that 15 miles on each side of the line will and its adaptation to a wide range of wants and productions 

be tributary to it, is fully12,000 square miles, an area larger can be fully understood.—As it appears on the map the belt 

of country pertaini: 

but about half a degree on each side of 37 
1 ° 


than that of Maryland or Massachusetts and equal to one-thi 



of the land surface of Virginia. 

An inspection of the geological map shows that this ra 


to this railway is a narrow one, ranging 




. latitude, making 

its climatic breadth if bounded by lines of latitude, while 
will cross or skirt, in its course through Viiginia, extensive its real climatic breadth, that bounded by isotherms, or lines 
outcrops of each of the dozen great groups of rocks found in of temperature, is that of 14° or near 1,000 miles, 14-times 


that State, embracing nearly all those known in North Amer-|that of its sea-level latitude widt' 
ica. Its seabord turminus is near the eastern outcrop of 




the westward, it crosses 
groups of the Tertiaiy to i 




jxrw fluULi! 

, because its habitable and 

cultivable areas vary in allitude from the sea-level to fully 
Miocene or Middle Tertiary and thence, for some 60 miles to|4,000 ft. above that level, making its range of climate, adapta. 

ions and productions that of the sea-level from North Caroli- 
westem outcrop on the western na to Nova Scotia, omitting the influence of the sea. 
side of the Tidewater division of the State; there, in the vicin- The altitude of the Tidewater country, the Tertiary of the 
ity of Richmond, it crosses a narrow belt of the Jurasso- map, along this line, varies from tide level to 150 feet above it 
Cretaceous, or Upper Secondary of the Mesozoic; thence, for it; that of Midland, the country between Richmond 
over 120 miles, across Midland, Piedmont and most of the Lynchburg, from about 200 feet to 850; that of Piedmont, 

Blue Ridge its way is over the several groups of metamor.between % and the Blue Ridge, from about 500 in its 

phi© rocks of the Archsean, passing through two and near a stream-valleys to 1,000 on its divides and near 3,000 on its de 

third of the detached areas of the Jurasso-Triassic, or Middle tached mountains; while the Blue Ridge rises to 4,014 in 
Secondary areas of the Mesozoic. The Lower Cambrian rocks, Mat-top ot the Peaks of Otter and 4,258 in Apple Orchard 
the Primal, or No. I, of the Paleozoic, are crossed on the Mountain near by. The Talley in Botetourt varies from 
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valley of the James to 1,500 and exceedingly varied since, as before intimated and as Pro- 


about 800 feet of altitude in 

on the divides; while the valleys of Apalachia range from feasor Rodgers’ Geological Map, accompanying this, shows, it 

1 >000 feet to 2,700, or more, and its mountain table lands rise crosses, either at right angles, or diagonally, each of the geo. 

to over 4 , 000 . 

The terminal harbor at Chandler, says the U. S. Coast 

Survey Report of 1857, “is one of the first-class” # # “sufli- 


logical formaticing found in Virginia—which is equivalent to 
saying it craaweg nearly all those found in the Unified States— 
where most of them have their largest development, and 


cient for the largest navy and commercial marine,” and is, where, as a consequence of that development, those formations 


ext to Newport, It. I., “the safest and the most commodious most abound in the valuable minerals that are generally asso- 
harbor in the United States;” which is equivalent to saying it dated with the 
is the best harbor in the Union for commercial purposes, be¬ 
cause Newport is so situated that it is not and 


In the Tidewater country.— Associated with the Ter. 

never | tiary strata that underlie the alluvium, etc., of the Quaternary 
“York River at Yorktown 



will be an entrepot for commerce.- 
affords the best harbor in the States for vessels of 
size,” said Jefferson in his Notes on Virginia. 



that forms the surface of this region, and exposed on the banks 
largest j 0 f ft s streams, are several beds of marl, some valuable for 

. fertilizing and others for building purposes, and plastic and 

Jiie capacity of a Imrbor that is to accommodate an other clay, such as, found in the same relations, have proven 

great, and fabulous sums are expended on the harbors of great m m va ^ a ^ e in New^Jewey.-. ^°^ r8 nieil ^ Ions extel r 1Blve 

commercial cities to meet the ^requirements of trading ships,'. pwoertdent white marl in Gloucester, New Kent, etc 

requirements that the uninformed do not know. For exam¬ 
ple, about one-third of all sailing vessels have a draught of over 
20 ft. and 95 per cent, of them draw over 16 ft; of the laigest 
sailing vessels 16 per cent, draw 24 ft. Coast-wise coaMaiaeti 

usually araw 16 ft. and coal-laden schooners 12 ft 
Roominess of length and breadth are almost as important as ornate 
depth, for a first-class ship requires a half-mile, and a medium 



“all of them largely abounding in calcareous matter,” some 
with as much as 97 per cent, and “in general the proportion 
exceeds 80 in the 100 .” In a table of Miocence marls from 
Gloucester, from nine different localities, the per cent, of car- 

lime ranges from 37.1 to 96.8; and in one of three 
from New Kent it is from 76,1 to 93.6. 



A Hue marl is found in beds, generally below the white, 


_ 5 

schooner 600 ft. of way, or sea-room when beating to wind 

ward, and in a straight channel steamers and vessels in tow of th at ha8 roven valuable for fertilizing 8aildy lands . In 

of swing-room, beyond the 18 -ft curve, are needed for each P laces are beds of hard ferruginous marls, consisting ot shells, 

ship of a coasting heet, and 32 acres, and for some 44, in not more or lese broken, which arc rich in calcareous matter, also 

less than 10 fathoms of water, for a man-of-war. These re- shell-rock, approaching limestone in composition, some of 

(jnirements are from the Coast Survey Report for 1871,—the which Rogers found to contain 87 per cent, of carbonate of lime, 
following facts of some of its dimensions will show how the 
Chandler-York harbor meets the: 


The upper York, from the Yorktown-Gloucester Point nar¬ 
rows to West Point, is so wide, deep, and straight as to entitle 
all of it to be called a harbor that is, as a whole, 26 miles long 
and has an average breadth of 1.5 miles; for 15 miles, from 
Yorktown to Portan Bay Point, its average width is two 
miles. Its ship-channel is 3 miles wide at the entrance and 


Green sand, sulphate of iron and sulphur are also found in 
the marly beds of the Miocene, or Middle Tertiary. All of 
these are valuable not only for improving the lands of Tide¬ 
water but especially for improving those of Midland to the 
westward.—In the Eocene or Lower Tertiary belt,—the 
eastern boundary of which, where in its eastward dip it passes 



under the Miocene, or Middle Tertiary, is indicated by the 

, , o .. „r. a j » D -i j. , dotted line A— B on the map,—some 16 miles wide on this 

from 18 to 30 ft. deep ; for 8 miles, from x orktown to Queen s ,. „ . , , , r l , , ,. 

i J a r_oi oo a hne, are thick beds greensand marl abounding in fertilizing 


elements.—The transportation of these Tidewater marls a; 


Creek, it is from 1 to I of a mile wide and from 21 to 66 ft. 

deep; thence for 15 miles farther it is 4 of a mile wide and , , , . , 

r ’ , . ,* _ . , clays will in time become a large business hero as it has in New 

Tins harbor is easy of ingress and T * „__ _ * , .„ •_,.a,„ 


from 20 to 39 ft. deep 


Jersy. Prof. Rogers thought it by no means improbable that 


egress, for the course of the York extended leads to the en- * . , , w . 

& 7 A , . . .. .. ., , , ., some of the ferruginous beds of this region might prove valua- 

trance to the Chesapeake, and in its mile-wide channel the ,, - . . A . j . ° \ , 

r , , .. . , i,i ble sources for iron ore . At Richmond is exposed a remark- 

and down or ride at anchor with r 



largest ship afloat can beat 

perfect ease and safety. The average depth across the en. 

trance to this harbor is 65 ft. and the mean rise and fall of the 

tides about 2.5 ft.,.there is no bar at the mouth .of the York, 

and its least depth is 33 ft.—The low water depth to 
York harbor is 25 ft. and to Boston 23 ft. 




ably thick bed of infusorial or diatomaceous earth , lying near 
boundary of the Middle and the Lower Tertiary; else¬ 
where such beds have a commercial value. Brick days and 
molder's sand are abundant in Tidewater. 

In Midland and llPiedxxxoxit;. —From the western border 


Th< scale and shell fish resources of the York and the of Tidewater to the western slope of the Blue Ridge, for 125 
thousands of square miles of adjacent oceanic waters, embraced miles of air-line distance, the route is mostly across the Arch¬ 
aean or Old Metamorphie and Primary rocks that here as else¬ 
where abound in mineral wealth. In the vicinitv of Richmond 


in Chesapeake Bay and its hundreds of arms and in the Vir¬ 


ginian Sea outside of it, are great in variety, noted i 


quality, 

, More I outcrop 


abundantly massive beds of granite , gneissoid in 


and, under proper regulations, exhaustfess in quantity, 
than two million dollars worth of scale fish are annually sent to character, furnishing a building stone of unsurpassed excel- 

as attested by the use of millions of dollars worth of 

construction of the 


market from these waters, and from 12 to 15-raillion 



of oysters that have a money value of nearly as many million 
dollars.—In 1869, the last census year, over 5,000 boats and 
111,000 vessels of over 5 tons burthen 


hels I lencc, 

in 

Ten 





buildings at Washington. 


m'les beyond Richmond the line reaches and for 10 


employed in taking miles crosses the Jurasso.Triassic area (shown on the map 



oysters from these waters, and 502 vessels, 18,876 tons of burthen, 

were engaged conveying them to market.-.If the facts of (basin, some 1S9 square miles in extent 


in section No. 1 ) known as the Chesterfield or Richmond Coal- 

Ting contains two 


transportation were accessible it would be found that a very beds of superior bituminous coal , one of them from 20 to 40 ft. 
large portion of this “catch” of fish arid “take” of oysters Iliads thick, the other from 3 to 5 ft., and also a heavy bed of car- 
its way, by railroad, far into the interior. bonite or natural coke . Macfarlane, in “The Coal Regions of 

The mineral resources of the country traversed by the America,” says of this coal-field, “It was one of the earliest 
Richmond and Southwestern Railwav are exceptionally great opened by the miner. It is the solitary one at tide-water, and 
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near a State capital. It contains several beds of coal, and one ham, etc,, New Red Sandstone areas, the line crosses numerous 


of these is metimes of great thickness; it is mined by 



undeveloped beds of iron ore and near well known deposits ot 


on the English plan, and affords a variety of fuels, ranging plumbago. Near Willis 5 River its way, for 3 or 4 miles, is 

from gas coals to native coke,” O. J, Heinrich, M. E,, in his across a smaller Mesozoic area having the same general char. 

very able paper on “The Mesozoic Formation in Virginia, 55 in acter as the one in Chesterfield. Coal beds have been opened 
the Transactions of the American Institute of Mining En¬ 


in this near Farmville, but 


they have not been worked to 

gineers, Fell. 1878, (to be reproduced in full in This Vikgihiab) any great extent. 

giving the results of extensive explorations with the diamond In the next 40 miles, crossing Buckingham, 

drill and with shafts, undertaken “for the purpose of establish- and part of Campbell, to the western border of Mi 

ing the existence and continuity of the coal deposits in the road passes one of the most remarkable belts of mineral wealth 
^ * r in Virginia, if not m the whole country. The Archaan rocks 

8 ° A in this belt have a rather uniform N.E.—S.W. strike and a 



omattox 
and this 


Richmond coal basin,” Bays, “At least two workable sear 
coal are known to exist in that basin: the lowest seam from 3 


to 5 ft., and the big, or 


pper seam, 

more in thickness and occasionally developed in two seams 

a series of elates and sandstones 5 to 10 ft. thick. 


steep dip either tu the N.W. or the S.E., consequently the 
from 20 to 40 ft, and country is divided, by bands of outcropping strata, into bands 

trendin 


with the strike, so we find bands of gray gneiss of 
magnetic iron ore , of micaceous and talcose slates bearing 

w a%ivm ss«r j mm «vmiamiw' vvm vm v 1fefiur w aw® win j® II 8 II 11 j® m m m, — 

The distance bctweee the upper and the lowee. .earn ie about °±T„ 




of mica slates and syenites 

50 ft. There is no doubt what ever that these carboniferous | limestones unci 



all* of 


micaceous 

will 





be cr'iesed, 





are continuous, 


r. 



P| j ^ WAV|i ^ JSt vjrwavA 1J1 g | 

states that of the 121,000 acres /n this basin not over 500 
been worked, (these in six different localities) and from them 
some 6-inillion tons of coal were taken from 1822 to 1S77. In 
1873, from one acre, at Midlothian, 19,057 tons wero taken. 
He places in contrast with this the statement that in 30 years 



the big 14-ft. seam of the Cumberland basin produced from 2,525 
acres but 13-million tons of coal. 


“This field yielding an excellent 
coal, steam 


He concludes by saying- 
as coal, as well as cokin 


where more or less naturally exposed, and nearly at right 
ave | angles, by the Richmond & Southwestern Railway. 

numerous gold mines, iron and copper mines, and slate, lime¬ 
stone and marble quarries that have been opened and worked 
in this belt of country have fully proven the abundance, 
variety and excellence of its mineral deposits. 

^.In an article on “The Nntural Wealth of Virginia” in 

Harper’s Magazine, Dec., 1865, the writer says.-“In Back-. 

ingham, Goochland and Fluvanna alone we visited no fewer 


than twenty-five rich an i well known mines, teeming with 

i j ,, , ... , .. . , . A gold, copper, silver, roofing slate, copperas, granite ai 

coal and blacksmith coal, its revival m the markets 0 |j ier valuable materials.” 



many 


of the United States, which it commanded before the late civil 



The gold belt where crossed by this line in Buckingham Is 
war, will only be a matter of time, because its accessibility to from 10 to 15 miles wide, consisting of repetitions of outcrops 
Beargoing vessels of 500 to 1,000 tons’s capacity will fairly of gold-bearing rocks, dipping at high angles, the character 

counterbalance the moderate cost encountered by deep mining. an - nc ine88 °* W11C ^ “ avG “undantly 


proven by the 

shafts and drifts of a dozen mines, in different localities, from 
which large amounts of gold have been taken. The writer above 
referred to makes these statements in reference to Buckingham 
70 miles from the deep water harbor of | mines visited by him:—At Ford’s Mine an extremely ricu 

gold vein was discovered, in 1835, but on shafting rich capper 

The bituminous coal of this field contains, on an average, I pyrites, formed so much ut the gangue they could not by their 

methods extract the gold profitably; they might have taken 

out. great quantities of excellent copper. The Duncan or Ap» 
rson mine has “several large and valuable veins,” At the 
fightfoot mine, “one of the o.dest, most valuable, and cele¬ 
brated in the State,” there are “four well-known and veiy rich 
veins,” where one lessee made from $300 to $400 a day by 
stamp-ci ushing for gold; a copper mine on the game estate, has 

. been successfully worked and its gray and green carbonate 
remarks Mr. Hein- and sulphate ores and native copper been found abundant. The 

as various qualities, from Buckingham, Loudoan, Rumpus, Hobson, -Ayres, and Booker, 

are some of the other noted mines of this county, and to this 
region may be confidently applied this remark of Overman, the 
celebrated mineralogist and metalunrist. in his work on 


Therefore this oldest of our coal-fields is yet to see its best 

days.”—This field, with its millions of tons of getable coal 

will be less than 

Chandler 
The bit 

from 30 to 38.5 per cent, of volatile matter; 59 to 66 per cent 
fixed carbon; 2 to 10.8 (average of 21 analyses 5.58) per cent, 
of ash; 0.6 to 1.7per cent, of sulphur; its specific gravity is 
from 1.246 to 1.292; and it weighs 2,075 lbs to the cubic yard. 
The earbonite contains about 11 per cent, volatile matter 
per cent, fixed carbon and from 9 to 22 per cent, ash (Heinrich). 

The fire-clay and shale of this Mesozoic area “would form an 

important item in ceramic manufactures 

rich in the paper above referred to 




a light yellowish-gray, or nearly white, to those of a red color 
are found, and the manufacture of pottery, fire-brick, or com¬ 
mon brick and terra-cotta, in connection with a low-priced 
fuel, would be remunerative, and at the same time furnish a 


ei, would oe remunerative, a 
new source for the use of coal, 
tion have been 




a 



are gold-bearing localities in 
Virginia and North Carolina which, if not equal to those of 
California at present, will be of greater importance in the 
used for building purposes 9 and if selected with future, and, I predict, more sure and lasting.” The same 

also eminent authority,—after asserting that all native sulphurate, 


The sandstones of this forma- 



particularly iron, contain gold, and that sulphurets can onl 
penetrate rocks from below, as confirmed by the fact that all 


proper care furnish a sufficiently firm material.” 
mentions that some of the thicker limestone strata could be 

quarried for the same use, and that “a great source of lighting pyriton8 vein8 invariably improve in quantity and 
and lubricating material is stored away for future generatiors with the depth,—says “We have here (in Va., etc.) a 
in the highly bituminous slates , which frequently occur in 



very heavy strata, 



near the surface,” and that the pyritif 


gold ores of unparalleled extent, immense width, and undoubted- 
reaching to'the primitive rock, which, on an average, can¬ 
not be less than 2,000 ft. deep. Here is a mass of 




erous slates here occurring “would be used in other countries . , . . , . . . , . 

° _ metal, inclosed m the rock, winch cannot be exhausted for ages; 

tor a • 7 . . .. . . i , . ^ 7 
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probably for the manufacture of copperas, alum, etc., as 
example, atFardubitz in Bohemia. 


and, in this respect, the region in question is the most impor 
ant of all known gold deposits, California not excepted. 

fae 


In his second report Prof. Rogers calls attention to the iron In this connection attention may be called to the fact that 
ores accompany in the coals of Chesterfield and gives the streams of this county, which are numerous and gen- 
analysis of a sample from near Trabue’s pits that in 100 parts f ally .abounding ™ water, have from 600 ft. downwards of 

J 1 r r fall, within its limits. 


contained 85.15 peroxide of iron, 4.20 silica, 4.00 alumni and 
6.50 water. 


The slates of Buckingham are among the best leu own for 

roofing, marbleizing, flagging, school and all other purposes 
In the 38 miles across Powhatan and Cumberland and for which slates are useS, as has been proven by 60 years of 

along Amelia and between the Chesterfield and the Bucking- me in Virginia, by “honorable mention” of the London 
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World’s Fair of 1851, and by its 

markets of the country. The slate left , in which the “Buck-[near were all “coaled,” 
ingham,” “Welsh,” “Old Dominion,” “Ordway,” “Nicholas,” 
and other companies have quarried successfully, has been de 
veloped for 5 miles on each side of Hunt’s Creek, a 9-miles 
long tributary of Slate River flowing parallel to that river on 
the S.E. and entering it a mile above its mouth. This belt 
undoubtedly crosses 

HL and its S Brunch extension, and not far from the watershed 
of that river on the S.E.—It wih be air easy matter to build 
up an immense trade in these superior slates, both in this 
country and abroad, when facilities are afforded for transport¬ 
ing them directly to the seal oard whence they can be dis- 

for they may be had in almost any dimensions that 
can be required 

have used them for years for three purposes and speak from 
experience. An industrial survey of this region, such as the 
R. & S-W. Ry. has already inaugurated, will doubtless bring 
to light other belts, or outcrops, of these same slates in the 
successive foldings of the rocks with which they areas 

Copper has already been mentioned as one of the a 
products of this region, it is found in the various fori 
ores and as native copper associated with the rocks ot 
belt. From the Ligntfoot Mine ores were formerly 
to Baltimore for smelting. A new impulse will be given to 
copper mining here when the limestones of The Valley and 
the pure Lower Measure coals and their coke from the Clinch 
basin can be brought to aid in the reduction of its ores, and 
when its sulphurate wull be in demand for the soda-ash works 
that in the future will be erected at the Holston salt deposits 
contacts that the R. & S-W. R’y, will make possi 
results that its construction wull render probable. The an¬ 
cient dwellers in this land worked its copper and gold mines, 
for their rude and curious tools and crucibles are now* found 
in working its mines. 

WilliB 5 Mountain, in Buckingham, near which this road will 
pass, is a remarkable object in the 1 an scape of the Midland 
plain, but it is still more remarkable for the abundance and 
variety of the minerals in- ‘and around it, of which Rogers 
makes freauent mention. Its rich pink or purple gneiss, of 
which nearly the whole of the principal peak, several hundred 
feet high, is composed, “From its hardness, and the indestructi¬ 
ble nature of its materials,” w'rote Prof. Rogers in 1835, “will 
some day possess a value independent of that founded upon its 
color, which will bring it into use as an article for building.” 

In this abundant “beautiful rock,” with a “brilliant aspect,” 
we probably have the best of scotch granite .—Here also are 
echorl , ashes tus, a whetstone rock , and kyanite. 

Kaolin occurs in extensive beds in the neighborhood of the 
feldspathic rocks of all this region, and feldspar and the purer 
forms of silica abound, furnishing materials that are in demand 
elsewhere and that suggest local manufactures of all forms of 
earthenware, fire bricks, &c., in the future. 

* The iron ores of Buckingham, Appomattox and Campbell 
comities, on the Midland side of the James Basin, and of 
Nelson, Amherst and Bedford on its Piedmont side, are well 
known to be exceptionally large in quantity, numerous in 
variety and of the best known in quality. The James and 
many of its tributaries have trenched for themselves narrow* 
stream-valleys down deep into the many folded but nearly 
vertically disposed rocks that underlie this region (much as 
shown in the accompanying theoretical section, copied from a 
report by Dr. J. P. Kimball), the beds of their streams lying 
some 500 ft. below the general level of the Midland and Pied- 

Jains, thus exposing, on the tops or in the flanks of the 
watershed ridges, in hundreds of feet of section and hundreds 
of miles of outcrop, the numerous beds and veins of iron ore 
that accompany these Archaean rocks, and making it an easy 
matter, by open cut, shaft and drift, to mine them above the 
general drainage level of the region. When Jefferson, in 
1781, wrote his Notes on Virginia Ross’, Ballendiine’s and 
Calloway’s iron-works were in operation in this part of Mid¬ 
land on the south side of the James; making, annually, the 

j 



ran successfully until the forests 
most of them w*ere abandoned for 
want of cheap fuel. In the past few months,—during; which 
the Lake Superior ores, of precisely the same character, and de¬ 
rived from the same geological formation, have] been held at 
12. per ton of ore at Cleveland,—$26. for the ore for a ton of 
iron at Pittsburg,—attention has been directed to this region,and 

a I mod v Q cpata nr rnnm nC rnmno oro in operation (a8 Stated, 

North, and even to 


.Vlli- 


in part, elsewhere), sending ores to the 
Pittsburg, though by roundabout ways, and furnaces and 
iron-works are being constructed at and near Lynchburg 
Prof. Win. B. Rogers, during his Geological Survey of 
ginia (1835-1841), explored this region thoroughly, and in his 
several reports he often calls attention to its mineral wealth.— 
In his 1835 report he mentions “several veins or beds of hematite 

N. E. Buckingham one of which, 15 ft. in average 
thickness where it had Been uncovered, had been proven a 
continuous bed for 2 miles, by the owners of a furnace at New 
Canton, and traced for 7 miles, and parallel to that, and but 
100 yards distant, is another bed, dipping Btee * 
as did the other bed and the associated rocks. Mention is 





made of a bed of “magnetic iron ore of a very valuable quali¬ 
ty’’ at the base of Willis’ Mountain, which I have myself since 
visited and had analysed and found to be as stated* In his 
report for 1839 the details of an exploration of this region are 
given in which attention is called,—to beds of an abundance 

porcelain clay in a belt passing a little east 
Cumberland C. H.; to abundant localities of 

dge between Beaver and Opossum creeks 
near Lynchburg, and in Bore-anger Mt. in Bedford; to an 

garnet , in BuckinL 
per cent, of lime and 16 per cent, of oxide of iron, he suggests 
might prove a valuable auxiliary jinx 
true unstratified granite, , a mile or two wide, in Campbell 
county, a little east of Falling River; of syenite, “in almost 
every variety,” in solid masses, in Campbell and other counties 

millstones , formed of a single piece;” a gray 
granitic gneiss , at various places, adapted for building pur¬ 
poses, that had been “largely explored in these quarries” in 

massive ledges, kyanite, schorl, 

0 am, before uieit- 
beds of marble and limestone , in places 50 ft. thick, in a 
belt along and near the James, and crossing Campbell county 
to the S.W., of excellent quality for architectural, agricultural 

uses; a quartzite or quartz slate, near Leesville, 
Bedford county, that “easily rives out in masses or slabs of 
any required thickness and length,” some of which can be 
easily dressed, and that “besides its beauty and durability as a 

material would appear to possess such a power of 
intense heat, as to nt it for employment in furnacepj” 
blue limestone , also, near Leesville; a bed of soapstone or 
steatite , exposed 2 miles west of 

way; a belt of limestone , over 300 ft. tl 
Rensive beds of rich iron ore ” below 








nomical value 






first 1,600 tons of pig and 150 of bar iron, the 
tons of pig, and the third 600 tons of pig and 150 of bar, 
large products for that day; and he states that the metal made 
at floss’ was so tough that “pots and other utensils, cast 
thinner than usual, of this iron, may m safely thrown into, or 
pit of the waggons i$ which they are transported.” These 


in Appomattox; a “bed or vein of fine granular ml- 
phate of baryta of a pure white color,” near Beaver Creek in 
Campbell. By experiment Prof. Rogers found that some of 
the limestones above referred to made a good, slow-setting, 

hydraulic cement. In this report Prof. .Rogers summarizes 

his observations on the iron ores of this region, mentions again 
l '“' J ~ VL and ochreous ore of N. E. Buckingham, “that 
from its continuity and thickness, and from the general rich- 

nts deserves to be considered as of high eco- 
also calling attention to the broum o?*e, “ex¬ 
tensively exposed” in a nearly vertical bed from 10 to 15 ft. 
thick, on and near Stonewall Creek, and to a parallel bed, a 
yellow ochreous oxide of iron to the eastward of the last; and 
to “a prolonged bed of ore” 8 ft. thick, and probably 16 in 

i .28 through Campbell and other counties; and 

“a heavy bed of magnetic oxide” that may be traced some 
tance in a N.E.—S.W. direction, in a line with Willis’ Mt., in 
Buckingham, “from 6 to 8 ft. in width, solid jund dense, gen¬ 
erally bright and specular.” This report also notices 
the magnetic iron ores of Franklin county, those that 
have recently become accessible by the construction of 
a narrow-gauge branch of the Va. Midland. The iron 
ores that are now being developed in the eastern part 
of Be Iford county are probably a N.E. extension of the Frank- 
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CONCLUDED FROM PACE 87. 

may be seen as a very conspicuous object nearly opposite, though a 
little below the Cement Mills. It is apparently one of the effects 
of undermining by high water in the remote past. 

Division 7—the upper Potsdam shale—usually extends some 
distance up the slope of <5, where the normal dip has been preserved, 
as may be seen at the iron mines a short distance to the N.E,, or 
opposite the Cement quarries, a short distance S. W. of the en¬ 
trance of the gorge; but just at the entrance it has been eroded by 
the river and then concealed very much from view by the drift and 
diluvium of the Valley. Its dip increases toward the Valley, 
nearly as can be determined here, the thickness is fully 600 feet, 
A sufficient additional description of it may be found in the July 
number, p. 23. This brings us to the top of the Primordial Period. 

The next is the Canadian Period [3]—sometimes called, “Middle 
Cambrian’*—and, like the Primordial, belongs to the Lower 
Silurian Age. It has three epochs, Calciferous [3a], Quebec [3^] 
and Chazy [3c]. The first of these, named from the prominent 
character of its rocks in New York, might well be called “Hydraul¬ 
ic,’ * in Virginia, as it is generally characterized by the presence of 
one or more beds of hydraulic limestone. Where our section 
crosses, this limestone is quarried from a bed 12 to 13 feet thick, 
interstratified with shales and other beds of impure limestone. It 
dips steeply to the northwest, and again crops out at the base of 
Sailing’s Mountain, on the west side of the little valley in which 
the two rivers meet. Over it lies a part of 
has escaped the denuding agencies that have operated so extensive¬ 
ly over the whole of the Great Valley. It crops out at a number 
of points along the James River near the cement quarries, and 
along the base of Sailing’s Mountain. We have thus a synclinal 
trough of limestone resting upon the Primordial shales and sand¬ 
stones, which we find rising again on the west side and forming 
the mass of the bordering mountain. 

In a depression of Sailing’s Mountain, about half-a-mile to the 
right of the point cut by the section, and where the turnpike lead¬ 
ing from Balcony Falls to the Natural Bridge crosses, we find the 
shales and thin beds of sandstone of 2 ab 9 7, extending to the top of 
the ridge, but where the mountain is more elevated, the heavy beds 
of Scolithus sandstones [2 ab 9 6], form the core of the ridge, all 
dipping steeply to the southeast ; while beyond, the mountain 
shales of 7 again appear, dipping toward the mountain 
and apparently beneath the sandstone which elsewhere underlies 
them. Then as we descend into the valley beyond the mountain 
we again meet with the limestones and interstratified shales of 3a 
and 3$, dipping under 7. These facts lead to the conclusion that 
the mountain is a closed fold of Primordial strata pushed over to¬ 
ward the northwest, so as to invert all the strata on that side, and 
place the older above the newer. But on crossing a low ridge half- 
a-mile from the mountain and parallel with it, the limestones appear 
again on its western side still dipping southeast, but in their normal 
order. From an examination of this limestone ridge at different 
points, the conclusion to which my mind is drawn is, that it consists 
of a closed synclinal fold, the middle portion of which is the lower 
part of the Chazy [3c], all higher beds having been pressed out and 
subsequently swept off. This part of the section will be readily 
understood from simple inspection. 

Sailing’s Mountain will serve as a type of a considerable number 
of nearly parallel outliers of the main Blue Ridge chain, extending 
for thirty miles toward the southwest; and consisting of arches of 
the upper Primordial strata of sandstones and slates, as may be 
seen on the road leading from Buchanan to the Peaks of Otter, or 
of closed and inverted folds, a conspicuous example of which may 
be found in the ridge that separates Buford’s Valley in Bedford 
from the Great Valley in Botetourt county, and is here called Blue 
Ridge, because it is the geographical watershed between the two 
counties—not because it is a continuation of that ridge geologically. 

Ridges of this class generally lie off from one to several miles 
from the main range, and seem to have been thrust up beneath the 
limestones of the Canadian Period, the folds of which were proba¬ 
bly much shattered at the time, and subsequently worn or swept 
away, so as to leave the ridges of more durable sandstone naked for 
some distance down their steep sides, and flanked along both bases 
by slates and limestones—the latter often occupying narrow valleys 
or troughs, like the one above described, or like Buford’s Valley 
in Bedford county, traversed by the A. M. and 0. R. R., in going 
from Lynchburg to Salem, 

Theoretical considerations. —1. The Primal strata, as well as all 
those of later date, given on my two former sections, [July and 
August Nos.] t are of an oceanic origin, and the sandstones and con¬ 
glomerates have evidently been deposited over the bottom of 
shallow water, and most heavily along the margin of an ancient 
ocean whose shore-line was the Blue Ridge, The earliest of these 
beds—those found at the very bottom, and for some distance up¬ 
ward in the series, are composed of the debris of still older rocks 







that composed the ancient shore land, and that seem to have been 
metamorphosed before they were worn down as material for the 
Primordial strata; for in the latter we find fragments of meta¬ 
morphosed slate, with both fragments and crystals of feldspar, 
epidote, etc., more or less water-worn, mingled and cemented 
together, but not otherwise differing from the same material, as we 
now find it broken down by the weather from the metamorphic 
rocks of the Archaean land. 

2. The irregular, unbedded masses of syenite and granulite that 
constitute the base of the Blue Ridge, have evidently been erupted 
since the deposition of the Primordial strata. This is evident from 
the mode of contact of the two classes of rock—the stratified rest¬ 
ing at a high dip against the igneous masses; and also from the in¬ 
fluence the heat of the igneous rocks has exerted upon the slates 
and sandstones overlying them. Again, the higher we ascend in 
the series the fewer traces we find of 

3. As far as we can read the records jleft upon the Silurian rocks' 
from the Primordial upward, mechanical force seems to be entirely, 
inadequate alone, without the aid of heat from other sources, to 
produce any very great amount of metamorphism. The extent to 
which the rocks represented on the several sections I have given— 
especially on the first—have been subjected to bending and pressure, 
and consequent friction, ought, according to the mechanical theory 
of metamorphism, to have made the Great Valley of Virginia one 
vast mass of metamorphic strata. But no such effect has followed. 
The limestones have their fossils beautifully preserved 
stones have not been changed to quartzite. The shales are still 
nothing but fragile shales [with a few exceptions] ; while the em¬ 
bedded limonite iron ores still retain their water of crystallization. 
There has been metamorphism, but only limited, not general, ex¬ 
cept so far as it has been produced through other agencies than 
heat, or even super-heated water under pressure. 

4. Such closed folds as we find in Sailing's Mountain, and in 
many localities among the Lower Silurian limestones, seem to have 
been great wrinkles in the strata, pushed upward [or downward in 
the case of synclines], and then pressed together by mechanical 
force acting from a southeasterly direction and in a horizontal 
plane. This is the only way we can plausibly account for the numer¬ 
ous troughs and arches and folds found along the lines of the 
several sections we have had under discussion. 

5. The flexures and folds of course produced numerous fractures, 
especially in the limestone beds, and.thus prepared the way for the 
action of the denuding agencies that stripped this great limestone 
valley of thousands of feet of its original covering. As the pressure 
was most powerful on the margin nearest the Blue Ridge, so we 
should expect to find there the flattest folds and the most numerous 
fractures, and consequently the greatest amount of denudation. 
Such we find to be the case; for in the first place, we find the 
higher—the Trenton—limestones from the Janies to the Potomac 
nearly all gone from that side of the Valley; and in the second 
place, all the waters in this region flow toward that side, until they 
approach the base of the mountain near which they continue till 
they find an outlet by some one of the great streams that carry them 
through the mountains and finally to the Atlantic Ocean: 

Water acting alone could hardly have been the cause of the vast 
amount, and peculiar kind of denudation we find extending over 
nearly the whole 6,ooo square miles of this limestone valley, unless 
it had swept over it in one vast torrent sufficiently deep and power¬ 
ful to have carried whole mountain chains before it. A much more 
probable hypothesis is that ice as well as water was an important 
agent in bringing about the great changes of surface that have given 
this valley its wonderful fertility. 

There are indications throughout this whole region of two great 
flood periods, since the close of Paleozoic time, when the great 
Apalachian revolution left the vast accumulations of stratified rocks 
of that remote age in essentially the same relative position they 
now occupy. But further notice of these must be postponed for 
the present. 

Old Time Iron.—Perha.pt* the most interesting and Important matter Just now 
to Virginia Is the iron Interest. Certainly It has the promise of more profit and 
quicker help than anything else, and the profits and advantages are not conjectural - 
they are not a cheat, as many of our citizens can testify by the money (for otherwise 
worthless lands) now In their pockets. “The proof of the pudding Is in chewing the 
bug." There are some discoveries made, under the now order of things, In iron ore 
development which border on the ludicrous. Take for Instance the Elk Creek Fur¬ 
nace, worked for years on the line of Amherst and Nelson, making the best pots and. 
ovens In the country and regarded as the toughest metal to be found, at which hema¬ 
tite oro was hauled four miles, while unknown or undiscovered there was running 
through the yard of the furnace one of the rich cel veins of steel oro in Virginia. 

We need not, therefore*, be amused when we read In The ViBOUUAf what were con¬ 
sidered the loamed and wise thoughts of Col. Byrd, of Wcstover, and his friend Hr. 
Chtowell, on “The Mystery of Making Iron/’ to find their particular directions for dis¬ 
covering mining and smelting hematite ores, whon they were in sight of the richest 
magnetic ores, in fact they nay the richest ore Is valueless unless mixed with a poorer 
quality. We wish we had space to publish this article, which wo find in tho April 
number of that valuable mining Journal. 

Whon a| boy wo frequently heard of this Mr. Chiswell, as the discoverer of the Am¬ 
herst copper mine, which ho supposed was gold, found in tho valley between Brax- 
ton’iii and the Buffalo Ridge, on the 25,000 acre survey of Carter Braxton. According to 
Mr. Chiswell, negro slaves were necessary to his way of making Iron, and thClr use 
in working land and raising provisions, an Important part of the profits. Over two 
square of timber—pin©, walnut, hickory, and oak—and 120 slaves were set down 
as the requisite for a moderate furnace !>y Mr. Chiswell .—Tht Advance, Lynchburg,'Va. 
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The Copper and Iron Region of the Floyd-Carroll- 
Grayson Plateau of the Bine Ridge in Virginia, etc. 

By Richard 0„ Currey, formerly Professor of Geology In the University of 

East Tennessc, etc.—Illustrated by n Map and Sections. 


CONCLUPKJD FROM PACE 8l. 

Statistics and General Remarks. —Thus minutely we have 
described these important mineral leads, t< gether with the mines 
opened on them, in this highly interesting mineral region. In 
order, however, to present the facts and figures, deducibie from 
the workings of these mines in as small compass as possible, I have 
gathered them together in the following statistical tables, which 
being obtained from the superintendents themselves, may be re¬ 
garded as accurate. 

Statistical Table of the Mines and Mining Operations in 

the Virginia Copper Region. 


Name of Mine. 


Northern Lead. 
Cook nil Wistar.... 

Copperas Hill.-- 

Great Outburst..... 
Yarnell Co., 50 A... 
Jerry Limeberry.,.. 

F, Limeberry.",.,,, 

M. Wilkereon...... 

T, Blair.......... 

Sarah Ellen... 

Kirkbride.......... 

Ann Phipps....... 

Wild Cat.'... 

Cranberry...... 

Fairmount......... 

Brown Ilf Stevenson 
Anna Eliza.,...,,. 
Bettie Baker... 

Native Lead. 

Southern Lead. 

Ore Knob (N. C.). 

Pteach Bottom (N.C.) 

F. Nowlin...... 

Weddle............. 

Toncrey............ 

Dalton Lead. 

8 tone... 

Dalton Hill.... 


when Opened. 

Tong Shipped. 

Average per cent. 

1 

Kind of Ore. 

Width of Vein. 

Total Drivagc of 
Levels. 

Total Depth of 
Shafts. 

Depth of Ore Be¬ 
neath Surface. 





Ft. 

Ft. 

Ft. 

Ft. 

1856 

5 

30 

'Bi-sulphuret 

30 

150 

150 

20 

1857 





50 

20 


1850 

300 

14 

Bi-sulphuret 

60 

306 


20 

m 

50 

12 

Bi-sulphuret 

10 

150 

too 1 



ore ob 

tain 

ed. 



18 

10 


* I 





50 

10 

1857 

50 

12 

Bi-sulphuret 

20 

200 

60 

20 

1857 



Sulphurct 


' 50 

30 


1856 

300 

14 

Bi-sulphuret 

30 

1,000 

175 

40 

1889 

30 

14 

Bi-sulphurct 

30 

40 

50 

10 

1855 

300 

15 

Blue A Green 

20 

1,000 

150 

25 

1855 

m 

14 

Brown&Urey 

20 

TOO 

150 

30 

1854 

700 

15 

Black 

25 

800 

250 

40 

1855 



Blue & Green 

26 

700 

150 

40 

1855 





250 


60 

1855 

70 

14 

Black 

20 

300 

(Ml 

60 

1854 

505 

16 

Black 

30 

800 

25 

60 

1853 


8 

Native, 

6 


25 

25 


Value of 







1855 

$9,500 

19 

Oxides 

20 


210 

24 

1850 



Sulphurct 

6 

100 

96 


1855 



Black 

60 

50 


50 

1855 



Black 

20 


60 

60 

1854 

32 

16 

Black 

30 

500 

50 

50 

1855 



Bi-sulphuret 



20 

20 

1855 



Bi-sulphurct 

25 

500 

700 

35 




I regard the mineral resources 
and deserving of every facility that can be afforded them for their 
successful working and easy transportation to market. They have 
so far labored under great disadvantages. They have not altogether 
been managed with that skill which they merited, and hence there 
has been in many instances a wasteful expenditure of labor and 
money. Many who have engaged in them, finding no speedy 
profits resulting therefrom, have become disheartened, and aban¬ 
doned work just at a moment when, probably, a little more labor 
might have been crowned with success. There is necessarily such 
a heavy outlay to be mad* in breaking dead ground, and i 
the necessary preparations for mining, that many become discour¬ 
aged and sell out at a sacrifice to others, and thus lose the reward 

of their toil. 

Moreover, had the companies entered earlier upon the construc¬ 
tion of smelting works for reducing their own ores before shipment, 
enough would have been saved on the transportation, not only to 
have paid for the erection of the furnaces, but also to have left a 
snug little sum for dividends. 

It is confidently believed that the importance of smelting has not 
impressed itself upon the owners of these valuable mines. Nature 
has deposited her treasures in these mountain ranges, and by the 
side of them she has dug out the channels of the mountain streams, 
providing that power calculated to call forth man’s ingenuity and 
to develop Ms physical faculties, in the construction of furnaces 
and manufactories, while every hill and mountain top is burdened 
with eieantic forest trees for such industrial as well as domestic pur- 


poses. 


case 


be erected 


Baker 


cellentTwaterfall of twelve feel in Big Reed Island Creek ; at the 


Great Outburst, on the site of Blair’s old iron forge, where a cut¬ 
off has been made in the bend of Chestnut Creek, producing a fall 
of ten feet; at the Peach Bottom, on the waters of Elk Creek ; 
and at Ore Knob, on Peak Creek. There is already an establish¬ 
ment about being finished at the Cranberry mine, on the new 
chemical process of Moniere, the success of which will stimulate 
this entire mineral region and prompt others to go and do likewise. 

If the German blast or the Reverberatory furnace should be used, 
there is a fine soapstone stratum running the entire length of the 
district, as indicated on the map, which would afford the best mate¬ 
rial that could be used for the jambs and the hearth-stones. 

A common German blast furnace, with two smelters, can be 
erected at a cost of $5,000, all complete, each of which will run 
out ten tons of ore per day, reducing 10 per cent, ores by one 
smelting, after having undergone two calcinings, to 40 per cent, 
matt, which, after being roasted three times, and again run through 
the smelter, may be brought up to a standard of 90 per cent, regu- 
lus or black copper, with a clear profit on the entire process of 
100 per cent. It costs no more to ship this regulus than it does 10 
per cent. ores. 

For these processes, coal is an important article. The source 
from whence this can be obtained is amply sufficient for a score of 
years to come. Three cords of wood will produce 100 bushels of 
coal. Each acre of these mountains will cut 60 cords, so that we 
may estimate each acre as having upon it 2,000 bushels of coal. 
The cost of cutting each cord, coaling and hauling, will be about 
(1.00, or 3)4 cents per bushel of coal, delivered at the coal house; 

But suppose the supply of charcoal should fall short in the course 
of time, then there are, in the adjoining counties of Montgomery, 
Pulaski and Wythe, extensive beds of bituminous coal, distant only 
30 miles from the centre of the copper region. 

The outlet for these ores has heretofore been at Wytheville, at 
Mac's Meadows, and at Christiansburg, on the Virginia & Tennes¬ 
see Railroad (now A. M. & O.), thence to Richmond. From the 
Cranberry mines to Wytheville the distance is 24 miles; from the 
Great Outburst to Mac’s Meadows 22 miles, at which ores are de¬ 
livered by wagon at a cost of $7.00 per ton ; from Betty Baker to 
Mac’s Meadows 16 miles, ore being delivered at $6.00 per ton ; 
from Toncrey to Christiansburg 28 miles, ore being delivered at 
$8.oo per ton, and from Ore Knob, the distance is 63 miles to 
Wytheville with a proportional increase on cost of transportation. 

In the development of these mines, the entire southwestern por¬ 
tion of the State is deeply interested. The increase of population 
will necessarily stimulate the farmers to supply the increased de¬ 
mand for provisions —all the mechanical trades will be called into 
requisition—the commercial interests enhanced, and this entire 
region present a scene of industry and a realization of wealth here¬ 
tofore unknown to it. But, to secure this desirable result, it is 
absolutely essential that there should be provided some more expe¬ 
ditious outlet for these resources. In the present age, railroads 
alone can produce this result. Those concerned should therefore 
see to it that there is secured, during the present session of the Leg¬ 
islature of the State, such aid as will bring about the construction 
of a railroad through the length and breadth of this region at an 
early day. I have already said that the channels cut through these 
mountain ranges would afford easy grades for such a road from 
Danville to Wytheville, and from Jefferson, N. C., to Christians- 
burg. Let two such roads be constructed, intersecting at or near 
Hillsville, the centre of the region, and there is every reason for 
believing that the mines will pour forth such treasures, and in 
such rich abundance as to return to the State in a few years all 
that she may expend in the construction of such roads. 

Note. —The communication relating to the smelting works erected at 
Cranberry mine, and to the new process of reducing ores by chemical de¬ 
composition, and to which allusion has been made, has not been tarnished 
me in time for insertion in this report. I will state, however, that the pro¬ 
cess consists, so far as I can understand it, in mixing and crushing all the 
ores with the sulphurets, and then calcining them so as to expel the sulphur, 
after which they are subjected to some chemical action with one of the salts 
of soda in the vats, and the metallic copper precipitated by means of scraps 
of iron. So that, in all probability, the ore obtained is the precipitated cop¬ 
per. The success of this process, on an extensive scale, is yet to be demon¬ 
strated. One advantage it will possess over other furnaces ie the readiness 
with which it will reduce poor ns well as rich ores, even ores of one per cent, 
being easily acted upon. 


The Virginias for May has been issued, and, like all its predeces¬ 
sors, is a compendium of valuable information with reference to the 
minerals,&c., of the two States. There is no publication in the United 
States more ably conducted, and none calculated to accomplish more 
good to this section than The Virginias. It is reliable, enterprising, 
and essentially useful, and certainly every Virginian should feel it 
his duty to encourage the work. We are glad to know that its worth 
is being appreciated. It started with a circulation of 4,000, and 
will probably double that number for the June issue.— Shepherds- 
town (W. Va.) Register , 
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lin oref , while those found near Buford’s and along the E. foot 
of the Blue Ridge 'belong to another and more westerly 
belt of ores. The report tor 1839 concludes with analyses, 
among which are 22 of limestones from the Archaean, one of 
which, from Appomattox, shows 88.4 per cent, of lime carbonate. 

Rogers’ report for 1840 contains 6 analyses of iron ores from 
Buckingham, Appomattox and Campbell, showing a range of 
metallic iron of trom 50.40 per cent, to 58.94, (the last from 
the stratum mentioned above as ranging through Camp- 
bell county); of alumina from 0.28 to 4.00; of silica, etc., from 
4.20 to 16.47; and of water from 6.50 to 11.10. 

This wide Archaean iron belt, to be traversed for 120 miles 
by this railway, has been’;; considerably exp 
and mining engineers of repute in the last few years, and most 
of them concur in representing it as one having an abundance 
of various kinds of rioh ores. But all the explorations that 
have made have covered but a small portion of the Midland, 
Piedmont and Blue Ridge region that is iron-bearing. There is 
no doubt of the fact that well nigh continuous beds of hematite 
^including its specular, micaceous , red and other varieties), mag- 
fietite, lifrumite (including its brown hematite , brown and yellow 
ochre , bog'm'c , and other varieties), as well as manganic and 
the other kinds of ore found in Archaean regions, run through 
all this belt of country,, for they are found, wherever proper 
search has been made, from the eastern to the western outcrop 
of these rocks, from the head-of-tide to the western slope of 
the Blue Ridge, as shown on the map.—Messrs. Wurtz, Egle- 
ston and Kimball of New York; Genth, Booth, Garrett & 
Blair, and Platt of Philadelphia; McDonald, Campbell, Smith 
and Mallet of Virginia, all well known geologists, chemists, 
<fcc., are some of those that have examined, in place, or analyzed 
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the ores ot this region, 
favorable testimony in regard to them. For example, they 
show that some of its ores with 69.86 per cent of metallic 
iron contain but 0.034 of phosphorus, while some with 67.81 
contain none. 

lici the Blue Bidge and The Great Valley. .Having 

crossed the Eastern or Archaean Blue Ridge, the Blue Ridee 
proper, this railway will wind among the Cambrian foot-hills 
that make the Western Blue Ridge ana then cross the Lower Si¬ 
lurian or Great XimeBtone Valley of V.irginia. These are 

braced in the bine band of the map, which represents 'Rogers’ 
Virginia formations Nos. I, II, and III, as numbered on his 
geological sections. 

No. I is here the equivalent of the Potsdam or Primal Group, 2 b, 
of the Lower Cambrian, including the abundantly iron-bearing 
shales, Prof. Campbell’s 2 a b. No. II represents the Middle 
Cambrian rocks, the 3 a. Calriferous, 3 b. Levis, and 3 c. Chazy 
of N. Y. and the Auroral of Pa. No. Ill stands for the Upper 
Cambrian (Siluro-Cambrian or Lower Silurian of some) the 4 a. 
Trenton, 4 b. Utica, and 4 c. Hudson River rocks of N. Y., the 
Matinal of Pa. 

This belt is here rich in minerals, especially iron ores , ochres , 
limestones, fire- and brick . clays, and manganese , that are de¬ 

veloped and well known ; and there is but little doubt but that 

zinc, lead\ barytes , and other minerals that are abundant else. 

where in this Valley and in these formations will yet be found 
in paying quantities.—We have only room for brief mention of 
the localities where and the relations in which these are found, 
and of their character. Reference to the sections ou the back 
of the map and on page 86 will aid in obtaining correct ideas in 
reference to statements made. 



stratum of specular iron ore , from 2 to 6 ft. (and even more 
in places) in thickness, ranging in metallic iron from 25 to 55 
per cent, and generally low in phosphorus, has been proven 
along the W. side of the Blue Ridge for the vfaole length of 
Botetourt county; it appears to be a regular member, some¬ 
where near the bottom ot No. I, and is probably in 1 of 2 ab of 
Campbell’s section. 11 has been proven, as continuous aiuLvery 
thick, for some 15 miles through the Cloverdale estate.—The 
linwnite (brown hematite) ores of No. I, the Primordial ores, 
have here an enormous development. The heavy beds of 
shales on the top of formation Iso. I, (7 of 2 ab, p. 86) which 
throughout Virginia abound in the best of iron ores, those 
from which the high-priced neutral irons are made, are here 
extensively exposed in consequence of the foldings of the rocks, 
in the general form shown in the section on page 86, where 7 is 
the iron-bearing stratum. The continuity and great thickness of 
these ores has been established, beyond question, all along the 



Blue Ridge of this part of the Valley, at Glen wood, at A read! 
at Cloverdale and other furnaces, and. from them have been 
made, for generations, irons that have stood above all others in 
their good qualities, the U. S. Navy Department specifying 
that its cables, and the War Department that its guns should 
be made of the iron produced here. In his report for 
Prof. Roger* mentions an outcrop of a belt of this ore, near 
where the R. & S-W. Ry. will cross the Blue Ridge, ‘wheie 
the whole surface seemed to be covered with the ore, profit¬ 
ing frequently in large masses,” that is about three-fourths of a 
mile wide and nine miles long; while another rich belt of a 
different ore of the same formation runs between the first and 
the Blue Ridge. 

The beautilul white sand, derived from the decay of the upper 
white sandstone of I, was found here in abundance by Rogers in 
1838, and he then recommend it as u a material having every quali¬ 
ty suitable for the manufacture of glass.” In a recent visit to Vir¬ 
ginia Prof. R. informed the writer that the best plate glass made in 
America is made from these No. I sands. The white sandstone 
that forms the principal member of this group furnishes one of the 
most beautiful and durable of building stones , and from another 
member many of the furnaces in this range obtain excel¬ 
lent hearth stones , 

“The continuity of this iron-bearing series of rocks, bordering our 
Great Valley on the east throughout its entire length, is calculated 
largely to add to our estimate of the manufacturing resources of 
that valley. For it is only by the evidence of this continuity, 
derived from a careful geological examination, that just views of 
the extent of this item of our mineral wealth could be obtained, 11 
wrote Rogers in 1838, when there had been no development worth 
mentioning. Now we know, from natural outcrops that have been 
discovered and mines that have been opened, that this belt of Pri¬ 
mordial ores is one of the most, if not the most remarkable known; 
for it is no exaggeration to speak of strata of solid ore , averaging 
over 50 per cent, of metallic iron, and over 50 feet in thickness, for 
such may be seen in this portion of the jfames Basin, as well as 
elsewhere in Va , where hundreds of feet of steeply dipping ore 
stratum appear on the sides of the gorges of the ravines of the Blue 
Ridge which pass from the sight, to unknown depths, beneath the 
Valley to the westward. It is an iron belt , almost undeveloped, 
that could supply the world’s demands, stretching for hundreds of 
miles along one side of a limestone valley, averaging 15 miles in 
breadth, of unsurpassed fertility and salubrity, and that has room for 
and can sustain a hundred times its present population.—Any railway 
that reaches its arms from the sea to this belt of iron and limestone, 
and has sense enough in its management to know what can be done 
with these two things, and then does it, need go no farther for an 
abundance of paying business. 

To as Continued. 
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ond & Southwestern Railway.— The able and alert Wash¬ 
ington correspondent of the Richmond Dispatch started this item, 
which has gone the rounds of the papers: “Maj. Jed. Hotchkiss 
says the Richmond & Southwestern Railway will bring ten million 
dollars into Virginia.” Maj. H. desires to “correct” that item, 
so it will read five times ten million, in fact he thinks an “amend¬ 
ment” would be in order, making it ten times ten, judging from 
the course of events.— Mr. F. B. Deane, of Lynchburg, has been 
employed by this railway to go over Buckingham county and in¬ 
vestigate its mineral deposits; especially gold, iron and copper, 
says the Farmville Journal .—Two engineering parties will soon be 
in the field in Bland and Tazewell, says the South and West of 
May 27th.—Mr. Wm. Frazier, President of the Commercial Com¬ 
pany, that will construct this railway, writes to Tazewell county, 
that the narrow-gauge railways can accommodate cattle ais well as 
the broad-gauge, and that they propose to make more comfortable 
arrangements for them than the broad-gauge does — 

C. Chandler, of Boston, Mass., writes to the Clinch Valley News 
that the directors of the Richmond & Southwestern Raiiway are 
much gratified at the endorsement of their plans in Virginia and 
Kentucky, and says they intend to give an increased value to inte¬ 
rior lands and their products, by furnishing them a cheap outlet to 
market, and to make it a primary consideration to promote the 
welfare o the people along the line of the road.—The Virginia 
counties to be traversed by the Richmond & Southwestern Rail¬ 
way are voting subscriptions to it with great unanimity, as they 
well may. Craig , by 357 to 28. voted 123,150; Cumberland\ 

777 to 127. voted <50,000; Gloucester, by 1,1195 to 40, voted 
1150,000 ( Dr. Ruffner having “impulsed” that people with a descrip¬ 
tion of the mineral wealth, “from beyond.” that would enrich 
them when this railway should be completed) ; Tazewell\ by 1,300 
to 85, voted <48.000 ; Bland , by 440 to ii, voted <20,000; Powha * 
tan, by about jo to 1, voted <50,000. 
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S^meti t! g about the Minerals of SouthwestTirgin . 

By Hon. W. H. Ruffnir, Supt. Public Instruction in Virginia.. 

Maj. Jed Hotohkibs :—You. have asked me for some en¬ 
dorsement, from personal observations, of the statements made 
by Lesley, Shuler, Rogers and others in reference to the min¬ 
eral deposits in that part of Southwest Virginia which lies on 
the Kentucky side of the State somewhat remote from tlie 
existing railroads. This would embrace most of the country 
lying west of Walker’s (or North) Mountain, and southwest of 
James River, beginning, say, about New Castle, in Craig 
county, including the upper end of Rich Patch Mountain, 
which carries more iron ore than any other mountain known 
to me. I have seen the prolongation of the Low Moor and 
Callie bed at different points along this mountain and its ex¬ 
tension, Barber’s Ridge, one exposure of which is within 5 
miles of New Castle. The arched structure of this mountain 
with its flanking waves of the iron-bearing shales and sand¬ 
stones gives confidence that the Clinton hematites as well as 
the Onskany limonites are continuous trom Clifton Forge 
to New Castle. 

Not having studied Potts’ Creek or Peter’s Mountain op¬ 
posite to the latter point, 1 can only surmise from the geolog¬ 
ical structure that tnese ores would be found there also, 
rising of that remarkable axis, which begins close to New 

, known as Sinking Creek Valley, adds notably to the 
reduplication of the best iron-bearing strata, and a section 
carried across this valley by Prof. Rogers to the west base of 
Peter’s Mountain shows numerous waves, and six or seven 
basins of formation No. V, which bears the red fossil ore, or 
dyestone ore as it is called further to the southwest. And 
this is a notable fact characteristic of Southwest Virginia. It 
abounds in the red ore which is so important for mixing with 
the cold-short limonites. All the mountains from a cross line 
at New Castle to New River are iron-bearing mountains. And 
there are said to be fine deposits of iron ore in Sinking Creek 
Valley ; in fact near Newport there is a furnace. I have 
never had an opportunity of examining the position of the ore 
beds, but inasmuch as this valley is an anticlinal of the Silu¬ 
rian beds similar to the Warm Springs, Rich Patch, Crab 
Bottom and Sweet Spring valleys, it seems probable that the 
ores are found, in the chert band of the limestones, as is the 
case with a rich bed near Pearisburg, or that the bed lying at 
the juncture of III and IV is here accessible. I think it will 
turn out also that the lead-bearing dolomites are exposed in 
this valley, as they are in its continuation beyond New River, 
where it is known as the Valley of Walker’s Creek. I have 
myself seen this galena in Walker’s Creek Valley a few miles 
Bouthwest of-Bland C. H. 

The vast pile of mountains about the Salt-pond (or Moun¬ 
tain Lake) is of the same material as those hitherto described. 
From New River to the Tennessee and Kentucky lines the 
mineral wealth increases and becomes more diversified. There 
are two natural railroad routes through this country, with a 
block of tangled mountains between. One of these skirts 
along the base of Walker’s Mountain, following Walker’s 
Creek to its head, and descends the North Fork of 
Holston. If the object were to reach Cumberland Gap, the 
road would leave the river valley at Moccason Gap, ascend 
Moccaaon and Little Moccason creeks, cross to Clinch River, 

Stock Creek through the Natural Tunnel, cross 
owelfs Mountain at a sag above Pattonsville, and enter 
Powell’s Valley. The other, or more westerly route, would 
ascend Wolf Creek, following the Clear Fork, and descend the 
North Fork of Clinch River. When reaching the mputli of 
Guest’s River the question would be whether the road should 
ascend this river, or run farther down Clinch and fall into the 
line of the route first described. Iron and coal chiefly char¬ 
acterize the latter route, with possibly some copper and other 
things. The former or Holston route in addition to these, 
will offer lead, gypsum, salt, and Tennessee marble—to Bay 
nothing of Kimoerling and Sharon springs. The limestones 
in Waucer’s Creek Valley, especially near the watershed, so 
resemble the lea -bearing limestones of Wythe county (which 
are the same geologically), that I was not surprised to observe 
diggings along the roadside, and to have specimens of galena 
handed to me. The proto-cai niferous (No. X) coals which 
flank the western side of this vallev have not yet been shown 
to anj commercial value, llut there can be no doul t 




as to the immense deposits of superior gypsum and salt in the 
Holston Valley. Although the salt, so far as discovered, is 
confined to one small basin, gypsum has been found for say 
20 miles along the line of this valley, which follows one of the 
great geological faults characteristic of Sort Virginia. 
Deposits of Tennessee marble are found about Estillville, 
in Scott county. 

But the two great minerals of the world are coal and iron, 
and these are to be found in this region in endless abundance. 
The coal underlies the whole of three counties and 
parts of several other counties in Virginia, and large 
ortions of West Virginia and Kentucky. The re¬ 
ports of Profs. Owen and Lesley but especially those 
of Prof. Shaler (not yet published) will give exact in¬ 
formation on this subject. My impression is that the iron 
deposits will turn out to possess remarkable value on account 
of the abundant supplies of the fossil ore or red hematite, the 
transportation.of which I have already adverted to. Indica¬ 
tions of its presence abound, not only in the numerous repeti¬ 
tions of the rock strata enclosing it, out in surface exposures. 
A remarkable example occurs between the North Fork of 
Clinch and Pattonsville, where a flat topped ridge is crusted 
with it, and the ore held in place at both sides by the Helder- 
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The Mineral Traffic of the Atlantic, Mississippi A Ohio Railroad 

for the months of November and December, 11879, and January, 
1880; in tons of 2,000 pounds, kindly furnished by Col. E. E, 
Portlock, the Auditor of the road, is given below. That for the 
yearsending June 30, 1878 and 1879, was given on page 31 of 
The Virginias: 


•Destination 



Boston........ 

Now York..... 

Philadelphia. 
Baltimore..... 

Lynchburg.... 

Way Stations.. 
Southern States 
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♦III January, i860, 23 ton* of copper, lead and iron ores were transported to Boston. 

In addition to the above, there were received from beyond Bris¬ 
tol, in November, 57 tons pig iron, 206 tons marble, and 77 tons 
coal; in December, 50 tons barytes, 107 tons pig iron, 125 tons 
marble, and 395 tons zinc ore; and, in January, 148 tons marble, 
264 tons zinc ore, 14 tons pig iron, and 44 tons coal. 

The aggregates for the three months from Virginia mines, &c. f were 
431 tons barytes, 83 tons ingot copper, 1,177 tons pig iron, 90 tons 
pig lead, 844 tons coal, 304 tons plaster, 4,596 tons salt, and 23 
tons copper, iron, and lead ores; in all 7,548 tons. The quantity, 
from beyond Bristol was 1,487 tons; so the entire mineral traffic of 
the road was 9,035 tons. 

The report does not specify whence these products came, but it is 
probable that of those credited to Virginia, the barytes was mostly 
irom Smyth county, the ingot copper from the Ore Knob, N. C., 
mines, the product of which is shipped at Marion, Virginia ; the pig 
iron and lead were from Wythe, the coal from Pulaski and Mont- 
gomery, and the plaster and salt from Saltville, Washington and 
Smyth counties. 

Prof. Campbell's Illustrated Paper on the Geology of the Blue 
Ridpe at James River Gap,—which is given in full in tliig issue, with Ulus- 
trations, for which we return thanks to the American Journal of Science, —is 
the record of a pains taking and intelligent study, in detail, of one of the 

most interesting of the many natural geological sections found in Virginia. 

It is wholly unnecessary for us to commend to our readers the work of this 
able scientist. He that with observing eyes looks upon the great rock struc¬ 
tures that Prof. Campbell descriiies, sees and feels that he has read aright 
their origin, conditions and changes. But we desire to direct attention to two 
points: (1.) That the Richmond & Alleghany R’y, now in process of rap¬ 
id construction, will soon give a thoroughfare for travel through this grand, 
water-gap, mountain pass; and the scientific, as well as the olwerving trav¬ 
eler, will find in this article and its map and section n valuable guide in study¬ 
ing the features of this, perhaps, the finest section of the Blue Ridge in Vir¬ 
ginia. (2.) That it shows clearly the geological position of the beds ot the 
Primordial (No I) shales, described bv Prof. CaniDbell in his report on the 
Mineral Resources of the James River Valley, in the January number of The 
Virginias, as one of the great repositories of iron and manganese ores all 
along the western base of the Blue Ridge. Tin is ore-beanng shale is sub- 
division 7 of 2 a ft in the section on page 86. It is difficult to estimate the 
economic value of this guide to the location of th vast stores of iron, man¬ 
ganese, zinc, lead, and other ores that exist, sometimes with regular, but 
oftener with confused outcrops, near the western tense of the Blue Ridge and 
the eastern border of the Great Valley.—Thu owners of this mineral wealth 
owe a large debt to Prof. C. for placing the facts of its existence on a sound 
basis, and' so do the mining engineer and the uimer for lutving a, safe . guide 
i to opermtiona furnished than. 
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The Richmond and Somthwestem Railway m a 

Trunk Line from the West.— The prospectus issued by the 
Richmond & Southwestern Railway Co. contains tables, com¬ 
piled from the “Official Guide,” of “Comparative Distances of 
various competing points from the Atlantic Ocean by existing 
trunk Hues and by the Richmond & Southwestern Railway,” 
from wjiich we gather the following, that our readers may 
have at hand the advantages of distance which this proposed 
railway presents as one of the reasons why it should be con- 


It is enough for us to know that this railway will traverse 
almost the entire length of Virginia, through an air-line dis¬ 
tance of about 400 miles, from Chandler (Gloucester Point), 
to Cumberland Gap, and become the a^ent that will develop 
more than ten thousand square mileS of our territopr, an area 
larger than the State of Massachusetts, abounding in undevel¬ 
oped resources, crossing more than 300 miles of iron-bearing 
and along more than 150 miles of coal-bearing formations, (as 
Professor Rogers’ map shows and as we have stated in detail else¬ 
where in this issue), out the investors in railway securities are 
so accustomed to consider the through-line aspects of the ques¬ 
tion it becomes necessary to present the facts of “compara¬ 
tive distances.” This presentation is the more necessary 
when such influential journals as the Chicago Railway Review 
(of May 8) comments doubtingly on this scheme as follows: 

We chronicled lost week in our news columns the formation of a company to 
build a double track, steel rail, stone ballasted, narrow-gauge railway from tide 
water through Virginia and Kentucky to Louisville, with an ultimate exten¬ 
sion to the Gulf. The idea appears to be to afford an eastern outlet to the 
existing narrow-gauge system of Ohio, Indiana and Illinois, While natu¬ 
rally indisposed to decry anything in the way of progress in the railroad 
interest, we can haidly approve this present undertaking. In the first place 
our East and West trunk lines and water ways are os yet quite able to take care 
of the traffic coming to them. The recent opening of the Grand Trunk line 
will more than supply any deficiency in transportation facilities, if indeed 
such deficiency lias existed. Then, for another reason, is the scheme assaila- 
able: It. is too “gilt edged.” The construction of a plump 1)00 miles of double 
track railroad with first class accessories is rather too ambitious for even 
Boston wealth and enterprise. Especially docs this appear true when we 
reflect that the scheme is of rather doubtful utility after all. The projectors 
liave, however, secured the confidence of Kentucky ant! Virginia, and the 
Legislatures of those Slates have granted them very liberal charters and 
Beem disposed to afford the fullest aid to tlic enterprise. This is but nat¬ 
ural, for the rood, if ever constructed, would open up some very fine miner¬ 
al and timber regions in both States. 

The comparative distances we select are from St. Louis, 
Chicago, Cairo, Paducah, Louisville and Cincinnati, by rail¬ 
way, to the Atlantic, (1) to the Capes of Virginia, the entrance 
to Chesapeake Bay, ma the Richmond & Southwestern, or the 
Chesapeake & Ohio, or the Baltimore & Ohio; (2) to the Del¬ 
aware Breakwater, at the entrance to Delaware Bay, via the 
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the N. Y. Central & Hudson River, and (4) to the entrance 
to Boston harbor via the N. Y. Central & Hoosac Tunnel. 


Distances from St. LoniB to the Ocean: 

Via Richmond & Southwestern R’y. 1,029 Miles* 

“ Chesapeake & Ohio R’y. and Ohio R. 1,034 “ 

“ Pennsylvania R. R. - - 1,083 “ 

“ N. Y. Central & Hudson R. R. R. 1,188 “ 

“ N. Y., Lake Erie & Western R. R. 1,222 “ 

“ Hoosac Tunnel & N.Y. Central R. R. 1,237 “ 

“ Baltimore & Ohio R. R. - 1.303 *• 


Miles* 
5 saved 
54 “ 
159 “ 
193 “ 
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Distances from Chicago to the Ocean: 

Via Richmond & South- j Via Cincinnati1,005 Miles 

western Railway { “ Louisville 1,016 “ 

“ Pennsylvania R. R. - - 930 “ 

“ N. Y., Lake Erie & Western R. R. 991 “ 

“ N. Y. Central & Hudson R. R. R. 1,000 “ 

“ Chesapeake & Ohio R’y. and Ohio'R. 1,003 “ 

“ Baltimore & Ohio R. R. - 1,035 “ 

“ Hoosac Tunnel & N.Y. Central R. R. 1,049 “ 

Distances from Cairo to the Ocean: 


Miles 

less 


30 saved 
44 “ 


Via Richmond & Southwestern R’y. 883 Miles 
“ Chesapeake & Ohio R’y. and Ohio R. 1,208 “ 

Distances from Padncah to the Ocean: 

Via Richmond & Southwestern R’y. 853 Miles 
“ Chesapeake & Ohio R’y. and Ohio R. 1,163 “ 

Distances from Louisville to the Ocean: 


Miles 
325 saved 


Miles 
310 saved 


Via Richmond & Southwestern R’y. 666 
“ Chesapeake & Ohio R’y. and Ohio R. 847 
“ Pennsylvania R. R. - - 885 

“ 1ST. Y., Lake Erie & Western R. R. 991 
“ N. Y. Central & Hudson R. R. R. 997 
“ N. Y. Central & Hoosac Tunnel R.R. 1,046 
“ Baltimore & Ohio Railroad - 1,074 


666 Miles 
847 “ 


181 saved 
219 “ 


331 

380 

408 


Distances from Cincinnati to the Ocean 


Via Richmond & Southwestern R’y. 

“ Chesapeake & Ohio R’y. and Ohio I 
“ Pennsylvania Railro 
“ N. Y., Lake Erie & Western R. R. 
“ N. Y. Central & Hudson R. R. R. 
“ Hoosac Tunnel & N. Y. Central R. 1 
“ Baltimore & Ohio Railroad 


ivy. 

OhioR. 693 

775 

i R. R. 881 
R. R. 887 
ral R. R. 936 

964 


695 M iles 


Miles 

2 less. 
80 saved 
186 “ 
192 “ 
241 “ 
269 “ 


*Thc miles of tine first column are the distances to the ocean by tine railways named; those In. 
the second column an the differences, more or less, by the Richmond and Southwestern Railway. 

The savings of distance indicated 1>y the above tables show 
very clearly the advantages the Richmond and Southwestern 
Railway will have, as a route for through traffic over some of 
the “ grand trunk ” lines from the West regarded fmm the 

mileage stand'.point alone, saying nothing about the advanta. 

ges of climate of a route near 37® §Cf of 11, latitude, of the ad.. 

vantages of a line built from the beginning in reference to term. 

inal points, and of one having harbor facilities of unsurpassed 
excellence, both of approach and anchorage,in sight of the ocean 
and near its great highways, and where ice never obstructs. 


J. Fred. Effinger, 


Robert Craig. Charles Grattan. 


P FFINGER, CRAIG & GRATTAN, 

Attorneys at Law, 

• Staunton, Virginia. 

Will attend to legal business anywhere in Virginia or West Va. 


S 


Hugh W. Sheffey. 

:heffey & 


Jas. Bumgardner Jr. 


ys at Law, 

Staunton, Virginia 


'T'HOMAS D. RANSON, 

Attorney and Counselor. 

Staunton, Virginia. 


David Fultx. 

& A. II. FULTZ, 


Alex, H. Fultz 


D. 


Attorneys at Law, 

Staunton, Virginia. 


^ LEX 





ROBERTSON 


Attorney at Law, 

Staunton, Virginia 

All business will receive prompt attention. 




Win. A. Hudson. 


Wm. Patrick, 


UDSON & PATRICK. 


Attorneys at Law, 

Staunton, Virginia. 

Practice in the Courts of Augusta and adjoining counties, 
t-and titles a specialty. Refer by permission to N. P. Catlett, 
Cashier Augusta National Bank; Titos* A. Bledsoe, Cashie, 
National Valley Bank. 


J. Randolph Tucker, 

Lexington, Va. 

TRUCKER & TUCKER, 


St. Geo. Tuck 
Staunton, Va. 


T 


Attorneys at Law, 

Staunton, Virginia. 

Titles to Mineral and other Lands, in Virginia and West Vir¬ 
ginia, carefully examined. 


Thos. C. Elder. 

pLDER 


Wm. J. Nelson. 



J 


Attorneys at Law & Real Estate Agents, 

Staunton, Virginia. 

Conference with parties proposing to purchase or sell real estate 
of any kind in Virginia respectfully solicited. 

49rBest references furnished when desired. 


W. S. Laidlcy, 


Wm. If. Hogeroan 


L 


AIDLEY & HOGEMAN, 

Counselors at Law, 


Charleston, Kanawha Co., West Ya. 

Examination of land titles carefully attended to, 

'IX/TLLIAM A. QUARRIER, 

Attorney at Law, 

Charleston, West Va. 

Special attention given to examination of titles to mineral lands 
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FISHER MORRIS, 


Mining & Civil Engineer; 


Quinnimont (C. & O. R’y), W. Va. 

ineral and other Lands Surveyed, 
on; Mines opened, surveyed. &.Z. Is locate 
Coal Region. 


Mapped, and Reported 
catea in the New River 




ED. HOTCHKISS, 

Staunton, Virginia, 

Consulting Engineer; 

Examines and Reports on M ineral Lands and their Titles; 
makes Geological and Topographical Surveys, Maps, &c. a) 
be consulted in reference to purchase of lands in Va. and W. Va. 

WISE NORTON, 

• 2023 N. 18th Street, 

Philadelphia, Pa. 

Commissioner of Deeds 

for Virginia, West Virginia, Kentucky, and North Carolina. 

Having made Virginia, West Virginia, and Kentucky land 
titles a special study Tor years, and being familiar with the titles 
to the large surveys, I am prepared to furnish reports upon the 
same, with abstract, plat and connected map of adjoining 
veys. Also North Carolina, Tennessee, and Georgia tiu 
specialty. Titles examined and perfected, taxes arranged, as¬ 
sessments reduced, geological reports and surveys superintended, 
land platted and mapped, conveyancing generally attended to, 
at moderate charges. Uuimpeacnable references given when re¬ 
quired. Correspondence addressed to J. Wish Norton, P. O. 
Box 1879, Philadelphia, Pa., will receive prompt attention. 


sur- 
cs a 


Postal Address: 
andoah Iron Works, 
Page county, Va. 


Send Express Matter Care of 




express 

MILNES & HOUCK, 
Harrisonburg, Va. 

M. BOWRON, F. C. S, 


W. 

Analysis of Ores, Minerals, 

Technical Substances. 

Accuracy, economy, quick returns. Correspondence invited. 


and 


C 0AL 


AND TIMBER LANDS 
FOR SALE OR LEASE. 

The undersigned, as President of a Land Company, has for 
sale or lease, on favorable terms, some of the best coal and tim¬ 
ber lands in the New River District, on the line of the Chesa¬ 
peake and Ohio Railway. The coals on these lands are the 
Coking Coals, the coke from which is now so mu;h in 
demand for blast-furnace and other metallurgical uses. For 
further information and terms, apply to 

SAMUEL COIT, President, 
Hartford, Connecticut. 

PERSONS WISHING TO MAKE 

investments in Iron and Coal Lands 

and in other Mineral Property, and in Timber Lands in Virgin¬ 
ia and West Virginia, will apply to 

ECHOLS, BELL & CATLETT, 

Staunton, Va. 

They Refer to—A. A. Low, Bros, and C. P. Huntington, N. 
Y.; Geo. F. McCleane and Wm. J. Lewis, Pittsburg, Pa.; W. 
W. Martin, Alleghany City, Pa.; John Means, Ashland, Ky., 
A. S. Winslow, Cincinnati, Ohio. 

r m "' mU — ■i n” 1 ■ " ■ » 

tT ARMING, IRON ORE, AND 
1 TIMBER LAND FOR SALE. 
On James River, Alleghany Co.,Va., 

at Clifton Forge, the junction of the Chesapeake & Ohio and 
Buchanan ana Clifton Forge railways. Tract includes 1,300 
acres of First-class, well-improved, James River farming land; 
fine mineral springs; a large body of superior pine and oak 
timber. And a fine deposit of iron ore (an extension of the noted 
Callie Furnace beds). Water supply abundant. In a rapidly 
improving, healthy and picturesque region. Will sell, on reason¬ 
able terms, the whole or any part of this estate. For informa¬ 
tion, address DAVIS A. KAYSER, 

Staunton Va. 


pOR SALE, 


As a whole, or in parcels, 

27,000 Acres of Virginia Agricultural and 
Mineral Lands, on Janies River, 

about 30 miles fro g Lynchburg. The ores are hematite and 
specular. There is one iron blast furnace on the property. Pos¬ 
session will be delivered to the purchaser without delay. 

Address the undersigned. 

FRANCIS T. ANDERSON,' 
Court of Appeals, Richmond, Va. 
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ANAWHA, WEST VIRGINIA, 

Coal Lands, in Large or Small Tracts. 

Mineral Lands in Virginia for Sale. 

Address A. G. GRINNAN, 

Near Orange C. H., Va 


CMITHERS-GAU'LEY 

<•3 COAL LAND FOR SALE. 

As attorneys for the heirs, we offer for sale, on mast reasona¬ 
ble terms, Lot "H" of the “8teele Survey,’* the Smitners-Gauley 
Tract, containing 

6,256 Acres of the Very Best Coal Lands 

in the heart of the Great Kanawha Coal-field of West Virginia. 
This tract is on the line of the Chesapeake & Ohio Railway and 
on the navigable Kanawha River where it has been improved by 
the United States Engineers. It has Over 60 Feet Of Cool, 
including Oa«, Splint , Oannel , and other varieties, in worka¬ 
ble beds above the water-level. It is covered with excellent 
timber. It adjoins the lands of the noted Cannelton Coal Co. 
aid those of C. P. Huntington, President of the Chesapeake ft 
)hio Railway, which are parts of the same survey. We refer to 
he March, 1880, No. of "The Virginias Mining Journal" for 
lescription, map atrJ coal sections of this tract, ana invite cor 
espondence for same and for terms. Address 

G. M. ft W. B. HARRISON, 

Staunton, Virginia. 

\ VIRGINIA WATER-POWER 
V AT DANVILLE. 

Persons wishing to purchase the splendid Water-power at Dan¬ 
ville, Va., can do so on 

Very Reasonable Terms. 

This is a fine opening for Rolling Mills, Paper Mills, Foundries, 
ftc., &c. Apply in person or by letter to me as the attorney for 
the owners. E. E. BOULDIN, 

Danville, Va. 


T. HORACE BROWN. 


D. W. R, READ. 


Q W. R. READ & CO., 

Dealers and Commission Merchants In 

• • 

ORES, METALS, &c. 

Native and Foreign Iron, Manganese and 

other Ores. 

2051 Walnut Street, PHILADELPHIA. 

Office In New York, 142 Pearl Street. 


jyj ANGANESE, UMBER, 

And Brown Hematite Iron Ores 


For Sale. 

Apply to 

DR. STEPHEN HARN8BERGER, 

Staunton, Va. 


M 


ANGANESE. 


GEO. G. BLACKWELL, 

Manganese Merchant and Mineral Broker, 

Richmond Buildings, 36 Chapel Street, 

Liverpool, England. 

Is always open to handle this ore by purchase or consignment. 
Guarantees good value and prompt returns. Correspondence 
on this, and All Otuer Ores, invited. 

T AFLIN & RAND POWDER CO., 

ARISTA UOOE , Agent, 

Staunton , Virginia. 

Orders for Powder or Fine promptly attended to. Address 
Fra nk lkxamdkr & Co., or Arista Hogb. 


F ire creek coal and coke 

COMPANY, 

Fire Creek, Fayette Co., West Virginia, 


MIKKKS OF 


HE OLD BLACKFORD 

FORGE PROPERTY, 

Including Water-power and Over 600 

Acres of Land, 

On JIawksbill Creek , Below Luray, Page 

County , Virginia , 

And on line of Shenandoah Valley Railroad, is hereby offered 
for sale. For terms, etc., address 

Lock Box 981 . Stmtoi. fa. 


Red Ash Bituminous Steam Coal, 

and manufacturers of Hard Coke. All correspondence should 
be directed to M. KR8KINB MILLBR. 

Sales Agent and Business Manager, 
_ Staunton, Va 

W A. BURKE, 

• Staunton, Virginia. 

Sole Agent for Nutallburg Coal & Coke; 

The best steam coal on the market; coke superirr to Con- 
ncllsville. 

Shipper of Kanawha Splint and Gas Coals. 

Points of ShipmentRichmond, Va.,and Huntington, West 
Virginia. 



AINTS AND MANGANESE. 


I offer for lease, on liberal terms, the deposits of Mftliga- 
neie and Mineral Paints, consisting of Ochre, 
Umber, Terra di Sienna, Carbonate of Iron, &c , upon my es¬ 
tate near Fishersville Depot, on Chesapeake & Ohio Railway 
and line of Shenandoah Valley Railroad, in Augusta county. 
Virginia. Examination invited. Correspondence may be had 
with the undersigned at Fishersville, or his counsel, Thomas D. 
Ranson, at Staunton, Va. 

SAMUEL H. STEELE. 


UGH M. McILHANY, 

Wholesale and Retail Dealer in 


H 

Hardware, Cutlery, &c., 

Augusta St., opp. Court-house, 

Staunton, Virginia. 

~/\^eTmiller, 

Staunton, Virginia. 

Wholesale and Retail Dealer in 

Hardware, Cutlery, &c., 

tq,Minm' Tools and Supplies of all descriptions. Orders 
promptly filled. 



YNCHBURG IRON, STEEL, 
AND MINING COMPANY. 

Works at Lynchburg, Virginia. 

Manufacturers of Bar and Loop Iron, Railroad Ppikea, Fi»h 
Plates, and Bolts. Also, Machine Work of all descriptions. 

Specialties —Blast Furnace and Rolling Mill Machinery, 
Hydraulic Cotton Screws, Mining Machinery and Bridge Work 
of all kinds. Office, 319 Walnut Street, Philadelphia, Pa. 

TRAMWAYS. 


w mE 


The most economical system for the transportation of ores, 



pilot xa 
Bridget. 

not affected by floods or siow. Inclines of 1 in 3 are admissabl 
They can be used to transmit power as well as material. 

Send for estimates and other information to 

The American Wire Rope Tramway Co.. 

338 Walnut 8trect, Philadelphia, Pa. 
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Under McLain Process, 

&T ¥OB METALIC ROOFS, DAMP WALLS, AND 
FOR ALL PURPOSES WHERE A FIRE 
PROOF PAINT IS DESIRED. 

P “IT NEVER CRACKS, CHALKS OR PEELS OFF 
—has been In use throughout the U. S. over 14 years, 
and entire satisfaction given. 

All kinds of leaky roofs made water tight by the 
application of this paint. By the proper application 
of this paint, and at a comparatively small cost, we 
have repaired old roofs, condemned os unworthy of 
further repairs, and extended their usefulness for 
years. 

By the production of this paint, wo have more than 
double the value of tin and sheet iron for roofing 
purposes. Estimates carefully and promptly mode 

on appUcatlon. All work warranted and satisfaction 
given. 

This point can only be found at our store. We do 
not sell It to the trade, but employ our own men to 
apply It. The reputation of this paint has become 
so prominent among property owners and corpora¬ 
tion for its good and lasting qualities, and to protect 
it, we are forced to keep our hands employed by the 
year, and not to sell to the trade generally. All rep¬ 
resentations mode by parties outside of our employ 
that they can furnish the Old Iron 8ide Paint under 
the McLain process, are false, they cannot procure a 
single pound of paint. Metallc roofs coated with 
this paint will last many years without any addition¬ 
al costs. Certificates and names of corporations and 
residents of this State, who havo hod several years' 
test of both material and workmanship furnished on 
application. 

Examination of roof and estimate of cost made 
free of charge. 

GEO. W. MAY ft CO., Sole Proprietors, 

No. 6 Augusta St., Staunton, Va., 
Wholesale and Retail Druggists, 

L. LEWIS SAGENDORPH, Gen’l Agt. 

F. E. SAGENDORPH. Salesman. 

Jan 22—tf 
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ASHINGTON & LEE 

UNIVERSITY 


GEN. G. W. C. LEE, President. 

Full courses in Classical. Literary, and Scientific Studies, in¬ 
cluding those of the professional degrees of Civil Engineer 
ing ana of Law. 

Terms: —Tuition and other fees in the Academic Depart¬ 
ments and in Law,$too; in Civil Engineering, an additional 
charge of $15. Board, Lodging, &c., per m>nth, from $12 to $20 


The next 
•ad, 1881. 


begins September 16th, 188a, and ends Jum 


For other particulars apply to 

J L. CAMPBELL, Jr , 
Clerk of Faculty, Lexington, Va. 



RON LAND FOR SALE. 


200 Acres on West Slope of Blue Ridge. 

a miles south west from DIvidia Mines. Chesapeake & Ohi« 
Railway, and in same iron belt. (See January No of Thi 
Virginias.) Terms reasonable. Examination of lar.d and cor¬ 
respondence invited. Address 

G. B. STUART, 
Waynesboro, Va. (C. & O. R'y.) 


Jas T. McCreery, Raleigh C. H. N. M. Lowry, Hinton. 

JV/TcCREERY & LOWRY, 

REAL ESTATE BROKERS, 

Raleigh C. H. and Hinton, W. Va. 



Have for sale over 900,000 acres of timber, mineral and farm¬ 
ing lands. Titles examined and any information in regard t< 
the resources of West Virginia cheerfully given. 


OAL AND TIMBER LANDS. 


1 offer for sale, on most reasonable terms, an unbroken tract ol 

16,000 Acres of Land, 

that can be readily reached from the Chesapeake & Ohio Rail 
way or the navigable Great Kanawha River,—that is covered 
by white oak, tulip-poplar, sycamore, black walnut, and other 
valuable timber, of large size and fine quality ; and nil UEl¬ 
der Inld by thick beds of cannel, splint, gas. and other bitu¬ 
minous coals, from which millions of tons can be mined abovt 
the water-level. 1 will sell or aid in organizing a company to 
develop this great property. 1 have full inapt, and reports from 
some M the last mining engineers of the country. 

^ Address I. H. BRISTOR 

Martinsburg, W. Va. 


s 


[E. M. Cushing A Son, Auctioneers.] 

OF VALUABLE BEAL E8TATE IN THE 

CITY OF STAUNTON. 


By Authority of a deed of trust executed to the un¬ 
dersigned by J. Sidney Moffett and wife on tho noth 
day of April, 1878, and duly of record In tho Clerk’s 
office of the Hustings Court of the City of Staunton, 

D. B. No. 8, page- and In the Clerk’s office of the 

County Court of Augusta county, D. B. 94, page 171, 
we will proceed, on 

WEDNESDAY, the 80th DAY of JUNE, 1880, 

to sell at public auction, at tho Court House In 
Staunton, that ELEOANT RESIDENCE In the city of 
Staunton, now owned and occupied by J.'Sidney 
Moffett, Esq. 

The property contains 7 4 CRES and 28 POLES,and 
Is situated on the North side of Frederic Street, in 
the western portion of the city—the building occu¬ 
pying a gentle eminence and surrounded on all 
sides by choice shrubbery, (lowers, and shade trees. 
The terraced grounds have been laid off with ar¬ 
tistic taste and ornamented by beautlful and attract¬ 
ive growths, presenting a charming and healthful 
rural appearance, and combining to make a delight¬ 
ful suburban residence The buildings are proba¬ 
bly the best constructed In the Valley of Virginia, 
the architecture of which was studied and adopted 
by the late Edmund M. Taylor, an eminent Civil 
Engineer and Architect, who superintended the 
making and laying every brick, the timbers and the 
entire flnlQh of the structure,—whilst the location 
is apart from the stir and dust of the city, It is con¬ 
venient to the business centre, tbe various schools, 
churches, Ac. All the Improvements are of modern 
design and constitute one of the most desirable and 
valuable properties ever placed upon the market In 
this section. A portion of the lot In the rear of the 
house will be subdivided Into lota and the property 
will be offered for sale in parcels, first, and then as 
a whole, and the mode which realises the most will 
be adopted Plats, descriptions, Ac , can be seen at 
the office of Hudson k Patrick,and the property will 
be shown by the present occupnnt to any one desir¬ 
ous of inspecting It 

TEBM8 —Cash in hand sufficient to pay the costs 
of executing this trust, the unpaid taxes and a 
small cash payment of about $300.00, and tbe bal¬ 
ance on a credit of one, two, three and four years 
from day of sale, payable In equal annual instal¬ 
ments, the purchaser giving bonds for tbe deferred 
instalments with approved personal security bear¬ 
ing interest from date, and waiving the homestead 
exemption and the title to be retained as ultimate 
security, and the purchaser will be required to as¬ 
sume the taxes for this year. 

WM A HUDSON, 

WM. PATRICK, 

may 27 tds. Trustees 
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ORD’S HOTEL, 



RICHMOND, VIRGINIA 
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This splendid new hotel is situated in the 


so 

ment! Fountains, Groves, and Flower-beds , 
Fine Coaches run to and from all the Stations 


le heart of the city, and adjoining the beautiful Capitol Park, with Its Statuary, Monu- 
is ; is newly and elegantly furnished throughout. It is convenient to all the Depots and 
ions and Steamboat Landings. 


Special suits of rooms will always be kept in readiness for wedding and other large parties. 
Notice.—The delightful climate of Richmond is unsurpassed, thereby claiming the alien 


attention of tourists and invalids. 



HE CHESAPEAKE & OHIO R’Y 

Is the Only Route to and via the 

White Sulphur Springs and other Most Fa¬ 
mous and Fashionable Watering Places 
of the Mountains of the Virginias. 

w 

It is the unparalleled and unapproachable for the wildness, 
sublimity and picturesque beauty of scenery, and the healing vir¬ 
tues of its health-giving fountains. It is the Short Line 
Between the Neabonrd and the Great Went, 

and is second to none in construction, equipment and appliances 
for the safety and comfort of its passengers. 

Through Tickets to all Western towns and cities, and excur¬ 
sion tickets to the watering places and summer resorts, are for 
sale via this line at all principal ticket offices everywhere. 

J. C. DAMK, Southern Agent, Richmond, Va.; H.W.CARR, 
(». E. Agent, 229 Broadway, New York ; CONWAY R. HOW¬ 
ARD, G. P & T. A., Richmond, Virginia. 


D ESIDENCE 

IV T NT HT 


IN STAUNTON FOR SALE. 

I offer for sale the Residence of Mrs. Virginia B. Doughs, 
fronting on three of the principal streets—Main, Lewis and Fred¬ 
erick—in immediate proximity to business, churches, schools, 
&c. The improvements are first-class, and the property one of 
the best. If not the very best in the city, either as a home or a 
speculative investment. It will be subdivided if not sold as a 
whole. Examination invited. 

Terms:—Ten per cent, cash, and balance at one, two, end 
three years, with semi-annual interest. 

THOMAS D. RANSON. 


S. M 


E. 


C. VINCENT, 


Civil Engineer; 

No. 14 W. Main St., Staunton, Va. 

Engineering and surveying of all kind? promptly attended to 


Q R. BOYD, 



Consulting, Mining and Civil Engineer, 

Wytheville, Virginia. 

The Mineral Lands of Southwest Virginia, in the Blue Ridge, 
Valley, and Apalachian Districts a specialty, l orrespondenct 
solicited. 


IIARLES E. DWIGHT, 

Analytical Chemist, 

S 

The Chemistry of Iron a Specialty. 


Analyses of iron ores, limestones, coals, cokes, and all mate¬ 
rials relating to the iron industry made,and returns sent prormnly. 

Prices reasonable, and enquiry can be made of any of the large 
iron companies here as to accuracy of work.—Samples can be 
sent by mail at one cent per oz. Address 

CHAS. E. DWIGHT. 

Analytical Chemist, Wheeling, W. Va. 


T HE VALLEY VIRGINIAN, 

Staunton, Virginia. 

Yost & Son, Proprietors. 

Terms: $2.00 per year. 

Thb Virginian is an independent Republican newspaper, 
devoted principa.ly to the interests of the Great Valley, ana Min¬ 
eral Regions adjacent thereto. Its circulation is larger than that 
of any other wc* ldy newspaper published in Virginia. As an 
advertising medium, especially for farming. 

ral lands, &c., it has no superior. Parties d_„_ # _ 

real estate will find it to their advantage to make use of its col¬ 
umns. Specimen copies free. 

HE “STAUNTON SPECTATOR,” 

129 E. Main Street, 

Staunton, Virginia. 

The “SrBCTATOR** is published every Tuesday morning, at 
Staunton, Augusta county. Virginia, and is the best advertising 
medium in the interior of the State. 

The “Spectator” was the first paper established at this place, 
nearly a century ago, and it is now in its 57th volume, under its 
present title. Its list of subscribers is larger than that of 
any other paper west of the Blue Ridge, ana is. therefore, the 
best advertising medium in the Valley of Virginia, or in West 
Virginia. Address “Staunton Smctator,** 

Staunton, Virginia. 



M 


John Echols, President. Ro. W. Burke, Vice-President. 

Thos. A. Bledsoe, Cashier. 

N ational valley bank 

of Staunton, Virginia. 

Designated Depository and Financial Agent 

of United States. 

Capital Stock, $200.000; Snrplui tad Undivided Profits, $200,000. 

New York Correspondent.National Park Bank, 

New York Correspondent. Hanover National Bank. 

Baltimore Correspondent, Farmers* and Merchants* Nat'l Bank. 
Cincinnati Correspondent. First National Bank. 

H. W. Sheffey, Pres. A. H. H. Stuart, Vice-Pres. 

N. P. Catlett, Cashier. 


INERAL LANDS IN WYTHE, . TTf , noT . vatimwat taa-ktc 
COUNTY, VA., FOR SALE. | A UGUSTA NATIONAL BANK 


THOMAS A SONS, at the Philadelphia (Pa.) Exchange, will 
offer, at public sale, June 15th, 1880, 

About 1,000 Acres of Mineral Land, 

the residue of the Lucas Gibbs estate, situated 18 miles N. E. 
from Wytheville, and 8 miles from Mac’s Meadows, stations of 
the Atlantic, Mississippi Sc Ohio Railroad, and one-fourth of a 
mile from the south side of New River. This land is in the 
midst of the celebrated Wythe mineral district. It adjoins 
Graham's Iron-Works and 1 on-ore Beds, lies between Pierce’s 
and Sayres’ lx:ad Mines and is near other Lead and Zinc Mines 
that have been profitably worked for many years. 

L«a«l and zinc Ore* are plentiful on this property, 
and it has the best of Brown Hematite Iron Orea 
in inexhaustible quantities. Many prominent Northern capital- 
.s s and manufacturers have already invested in this rich miner¬ 
al district. For further information, address 

JOHN S. HOFFMAN, 

439 Walnut Street, Philadelphia, Pa. 


Staunton, Virginia. 

Collections in Virginia and West Virginia promptly attended 
to and remitted on day of payment, at lowest rates of exchange. 

New York Correspondent.Chemical National Bank. 

Baltimore Correspondent, Fanners* and Merchants* Nat*l Bank. 
Cincinnati Correspondent. Merchants* National Bank. 

VIRGINIA HOTEL, 

* Staunton, Virginia. 

The “Old Reliable. 1 * The People’s Favorite. 
Complete in all its Appointments. 

The only first-class hotel in the city. Rates reduced to $».«• 

and #■ .50 per day. 

Thos. S. Davis, Clerk. } JOHN D. CROWLE, Prop'r. 
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The Iron and Steel Statistics for the Tenth ensua, those of the 
manufacture of iron and steel in the U. S. for the year just preceding June, 
1880 , are to he collected by James M. Swank of 265 S. 4 th St., Philadelphia, 
Pa., he having been appointed Special Agent of Census for that purpose. 
There is no question bat that Mr. Swank is the best man in the Union for 
this special duty, for, as Secretary of the American Iron and 8teel Association, 
he has, to some purpose, made iron and steel statistics a study, and, through 
the publications of the Association, has ftirnishod to the world more reliable 

information In reference to the production of iron and steel In the United 
States than any other man. In the circular he lias tamed Mr; S. urges all 
manufacturers of iron and steel in the U. 8 . to at once fill up, completely, the 
schedules be sends them and return to his address, as above; and he would 
be glad to have the address of every such manufacturer tliat does not soon 
receive such schedules sent to him. He says he wants his report to be the 
find om completed of the industrial reports of this census, and we hope it may 
be, and then be immediately published. Send in the schedules at one* and 
help to gratify this laudable ambition. 

And Just here a word In reference to the questions in the industrial 
schedules of the census. Mr. Swank says (and so must say every agent of 
the census,) “ It tv mxiaUy desired and mmted upon that every interrogatory 
«M7 revoke a definite and complete answer. n The law requires It, and anyone 
refusing to answer may be fined from $500 to $ 10 , 000 .—No one need hesitate 
about answering these questions, for, as Prof. Raphael Pumpelly. of New¬ 
port, R. I., who has charge of this whole matter, remarks in one of his 
circulars: “Be assured that the information conveyed will be received and 
kept as strictly confidential. The officers of the Census are all sworn to 
secrecy and the final publication will be made by aggregates and averages 
only, and individual names are used only for the purpose of making sure 
that the entire field is covered and no omissions mode.” 

The e Luoation of our own people to a knowledge of the resources 
of our states and of the conditions in which those resources exist, was one of 
the objects had in view in establishing this Journal. It is gratifying then to 
be informed, as we were a few days ago, that we have not missed the mark 
in our aim. A gentleman in Rocklnghi m, who is the owner of mountain 
lands, lying not for from a railroad, that he had many times searched over 
for iron ore, but with no satisfactory results, recently received from a friend 
a copy of the March No. of Thb Virginias, in that he found and carefully 
read Prof. Campbell's excellent article on the “Silurian in Central Virginia" 
and, by the help of the information derived from it and its section, he at once 
found the place of the iron ores of VH and proved the existence of a 
heavy stimtum of the same extending for miles through his land.—We in¬ 
tend to make Thb Virginias a standard for reference in all geological and 
mining questions, as well as in others iralallng to the physical condition of 

thi» VI I i, and we would be glad to have it in the hands of all classes of 
our people, and especially in the hands of the teachers and where it can be 
referred to and studied try the generation of Virginians now attending our 
schools? The Commonwealth, of ^Richmond, in commenting on the collection 
of the minidg statistics of these states for the census, ncluded its forcible 
comments will this suggestive remark,— 14 What we have under ground is to 
Baku us rich—our fathers pretty thoroughly stripped the surface.” 

Ooi» Yield.—The Quinnimont W. Va., coke ovens, in charge of S. 
Fisher Morris, M. E., in 18 days of the latter part of last May made 1,674 
tons of coke; a yield, by actual 1 weight, of 65.8 per cent, from all the coal put 

bit© the beehive oveoa* 


—Prof. Thomas Eglcston of the Columbia College School of 
Hines, N. Y., will, we are greatly gratified to learn, probably bike a trip 
this summer to the copper region of the great plateau of the Rlue Ridge in 
Va. and N. C. The visits of Dr. Eglcston to Virginia and Wi »at Virginia, 
last year, were of veiy great service to these states; his position is a com¬ 
manding one and he has generously given a metropolitan publicity to the 
great facta of our mineral resources tliat he learned from personal observa¬ 
tion. We hope to hear from him again.-Prof. J. J. Stevenson, who was 

connected with the 2nd. Geol. Survey of Pa., working out the geology of 
the coal-fields of the S.W. part of Pennsylvania, and who has more recently 
lieen connected with the U. S. Geological Surveys, has lately visit til Wise, 
Dickenson, and other S. W. Va. counties, with Gen. ImlKxlcn, examining 
their mineral resources. Prof. S. has also done much geological work in W. 

Va., of which more hereafter.-Dr. Joseph Leidy, of Philadelphia, the 

famous paleontologist, Prof. Porter, of Yale, and other scientists ot note, ac¬ 
companied by their wives, have gone on-a scientific and pleasure tour to the 
mountains of Western North Carolina; thence they will go through the 
Great Valley in East Tennessee and Southwest Virginia, to New River, anti 
then down that stream to the Cheasapcake & Ohio Railway, in West Vir¬ 
ginia. It would be difficult to arrange elsewhere in this country a trip 
that in the same distance combines so much of absorbing scientific interest 

with so much of scenic attraction.-Assistant A. T. Mosman and party, of 

the United States Coast and Geodetic Survey, have occupied Kecny’s Knob, 
near the Chesapeake & Ohio R’y, in West Virginia, as a station in the trinn- 
guktion that is being*extended across the continent. The stations they will 
observe upon to the westward from this are those that overlook the Ohio, 
while those they will observe upon to the eastward arc on the mountains near 
the Va. and W. Va. line; so most of this season's work will lie in West Vir¬ 
ginia, and go far towards carrying the trianguiation across that State. We 
trust Assistant Mosman will observe upon as many points as possible in our 
mountain region and make, as he always cheerfully does, further contribu¬ 
tions to the geographical knowledge of these States. 


Hi© Shenandoah Valley R.*R.—“Worn on the Shenandoah Road, 
built in Virginia to carry ore and iron, has ljocn suspended ” says the Phila¬ 
delphia Record , in telling what the Reading Receivers are doing. This 
reference is not to the Shenandoah Valley Road, as many suppose,—for work 
is pushed as actively as eyer, all along its line, and there is little doubt of its 
completion, as a standard-gauge railway, from Hagerstown, Md., to Waynes¬ 
boro, Va., at the before-specified time,—but probably to the railway the 
Reading Co. was constructing from its lines to Hagerstown. The S. V. R. 
R. has arranged for business connections with the Pennsylvania R. R. and 
the Western Md. R. R., so that as soon as its line is finished to Hagerstown 
it will become part of lines to the Northern cities from the Chesapeake As 
Ohio R’y, as we have before stated.—The Warren Sentinel , whose editor is 
one of the directors of S. V. R. R. and ought to know whereof he writes, 
stated in a late issue that on the 17th of June officers of that company would 
start to examine the Piedmont slope of the Blue Ridge southwest of the 
Chesapeake & Ohio, in reference to the feasibility of an extension of their 
road through the Rockfish tunnel of the C. & O. and thence S. W. into N. C. t 
keeping as near the E. base of the Blue Ridge, in Va., as possible. This 
would open an extensive region, abundant in mineral and agricultural 
wealth, that is now without railways, and open a new N. E.-S. W., trunk 
railway line.—The shipments by the Shenandoah Valley R. R, during May 
last from the Riverton and Front Royal depots, embraced among other 
articles, 1,020,000 lbs. of lime, 40,000 lbs. of mill feed, 48,000 ll>s. of corn, a 
double-decked car-load of sheep, a car-load uf cross-ties, 25 car-loads (50,000 

lbs.) of tan.bark, 10 tons of ground bark, 208 bills, of flour, 1,191 sides of sole 

leather, and 104 tons of sumac; besides wool, wine, brandy, dried fruit, etc.— 
all products of the Great Valley.— 



* The Pittsburg A; West Virginia Railway Co. has liccn cliarntcm! 

to construct a railroad from the Pa. and W. Va. line, in Monongalia Co., W. 



line. Its chief office is to be at Graft on. The stock is $5-mUlion, in $100 shares. 


Goal Landis Sold.—S. B. *Elkins of Arizona lias taught for $16,660, 
from Judge Armstrong of Romney, W. Va., his third of the (1,000 A. of the 
coal lands of the Preston Coal andiron Company—lying in Mineral and 
Grant counties, W, Va. 
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The IT ra Soul-Field of West Virginia. 
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By S«**Fi&*ER Morris, m. e., Quinnimont, W. Va. 


• | 


m 

The Ne&River coal-field embraces that portion of the Apalach- 
ian c par-<ormati° n which lies on the waters of New River, prin- 
cip£ljjy>jufft Fayette and Raleigh counties, West Virginia, covering 
a strtj^of territory about forty miles in length along the. line of the 
, Chesapeake and Ohio Railway from Quinnimont to Kanawha Falls, 
/where New River empties into the Kanawha, the railroad following 
‘•the banks of the river the 'whole distance. (See map.) 

Between Kanawha Falls and the Valley df the Ohio lies the 

£reat Kanawha region, and these two coal.fields possess a greater 

variety of coal than can be found in any other portion of the 
country, enabling them to furnish the best fuels for any of the 
various demands of manufacture or domestic use, the Kanawha 


region possessing many varieties of gas, hard splint, and cannel 
coal, and the New River region bituminous and semi-bituminous, 
steam and coking coal. 

New River, in its westward course towards the Kanawha, has cut 
its way entirely through the Serai conglomerate or No. XII of the 
Pennsylvania Reports, the Umbral red shales of No. XI appearing 
at the foot of the mountains at the eastern end of the region at 
Quinnimont, one of the upper ledges of the Conglomerate forming 
the summits; while at the western end, at Kanawha Falls, the top 
of the Conglomerate -is nearly down to the level of the river, a por¬ 
tion of the “Lower Productive Measures” forming the greater por¬ 
tion of the mountains. 

These mountains rise abruptly from the banks of the river to a 
height of from 800 to 1,200 feet, leaving only here and there nar¬ 
row strips of bottom land, a few acrek in extent; and as the 
measures consist principally of hard sandstones, shales, and con¬ 
glomerates lying in a nearly horizontal position, the mountain 
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sides are very precipitous, with many long and high cliffs, which, 
with the great height of the mountains, give the country a very 

nunroH annparanre. 


Along the sides of these mountains fronting on New River and 
its many tributaries there are exposed the outcroppings of several 
veins of bituminous and semi-bituminous coal, varying in thickness 
from a few inches to over four feet, five of them being workable, or 
containing three feet of coal and upwards. Of these seams only 
two appear to crop out with a workable thickness at or near the 

river front, the highest seams being; in the high hills a short dis. 

tance from the canyon of New River. 

The geological position of these coals is in the Conglomerate 

•From (he Transactions of the American Institute of Mining Engineers.—Read at the Mont- 
aaal Meeting, September, 1870. 


(No. XII), and the name “Inter-conglomerate” by which they 
are known was proposed, I believe, by Professor Fontaine, of the 
University of.West Virginia, (now of the University of Virginia). 

The thickness of the conglomerate on New River is not yet 
certainly known, but from the top of the red shale of XI at Quin¬ 
nimont to the top of the conglomerate shown on the Hawk’s Nest 
section it is about 1,450 feet, of which 1,300 feet is to be seen at 
Quinnimont. 

The elevations on all the accompanying sect were obtained 
by the leveling instrument, with the exception of the two upper 
coal seams on the Fire Creek section, which were ascertained by 
aneroid barometer. For the very complete section at Hawk's 
Nest and Ansted I am indebted to Mr. W. N. Page, superintendent 
of the Hawk’s Nest Coal Company, who has proved all the coal 
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veins shown on the section, and carefully measured all the inter¬ 
mediate rocks. This section exhibits the “Lower Productive 
Measures** (from the Conglomerate to the Mahoning sandstone), 
which are here 1,200 feet thick and contain sixteen veins of coal, 
having an aggregate thickness of 67 feet, and of these sixteen 
veins, eleven are workable or contain 3 feet: of coal and upwards. 

These measures have a dip of from 75 to 100 feet per mile to the 
northwest, and the regularity of dip and strike is of great value in 
determining the proper location of new mines, in laying out the 
workings, and providing for permanent and cheap means to secure 
ventilation or drainage. The coal is soft, is easily and cheaply 
mined, and no expensive machinery is required for handling the 
coal, or for ventilation or drainage. The amount of dead work in 
the mines is small, as the coal veins have excellent roofs, and all 
the mining expenses can be brought to as low or a lower figure 
than in other regions. 

The coal has a high reputation as a steam coal, and is fully equal 
to the best-known steam coals in the country, but it is the coking 
property which makes it very valuable, and which is rapidly bring¬ 
ing it into use in the great iron region of the Ohio Valley, several 
of the largest and best-known furnaces on the Ohio having used 
the New River coke for nearly two years with the best results. It 
•will “stand up** under a heavy burden in the furnace, it contains a 
high percentage of carbon with very little ash and sulphur, and ex¬ 
tended use and experience have proved it to be one of the best and 
most economical furnace fuels in use. Mr. J. H. Bramwell, who 
has used this coke in the Quinnimont Furnace for over five years, 
says: “In using the Virginia brown hematites, the quantity of fuel 
required will vary with the percentage of metallic iron, silica, and 
alumina contained in the ore. From i}( to i }4 tons of 48-hour 
coke is a usual average. Using 72-hour coke and an ore with 50 
per cent, metallic iron, 5 per cent, silica, and of an aluminous 
nature, one ton and even less has produced a ton of iron at 
Longdale Furnace.** 

The hematites occurring in juxtaposition to sand-rock, and im¬ 
bedded in a matrix derived from this source, contain on an average, 
however, 45 per cent, metallic iron and from 15 to 20 per cent, 
silica. These require a high percentage of lime to flux them, and 
fully 1 % tons of 48-hour coke for their reduction. The introduc¬ 
tion ot Whit well stoves and more carefully prepared, ores will 
reduce this high consumption of fuel to 1 or 1 tons 48-hour coke. 

The increasing demand for this coke is developing the region, 
and new mines are being opened and new ovens under contract at 
several places, and in a short time the New River district will rank 
among the most important coke-producing districts in the country, 
and will attain this position by reason of the superior quality of its 
coke, which specially adapts it for metallurgical uses, and the im¬ 
proved transportation facilities, which will enable the coke manu¬ 
facturers to furnish a regular supply to consumers in the great 
market of the Ohio Valley. 

<b 

The coke is made exclusively in beehive ovens, and experience 
and experiment seem to have proved thus far that coke thus made 
is superior for furnace use to that made in any other form of oven. 
It is made in the usual manner by dumping about 3 tons of coal 
into the oven through a hole in the top, spreading it evenly over 
the floor, and coking it 48 hours, except on Fridays and Saturdays, 
when a larger amount of coal is charged, and the coking continued 
for 72 hours. The coal yields from 63 to 64 per cent, of coke, one 
manufacturer claiming a yield of over*65 per cent., which is a very 
high yield for beehive ovens. 

is a table of analyses of several New River cokes and an 
analysis of standard Connellsville coke, by which it will be seen 
that the New River coke contains about 5 per cent, more carbon 
than the Connellsville, and only one-half as much ash: 


New River, and is brought down the mountain on an incline, 2,100 
feet long, to the coke ovens. It is a soft, semi-bituminous coal, 
makes a very bright, hot fire, leaving but little ash, and is an ex¬ 
cellent steam coal. Nearly all the coal mined is used in the coke 
ovens to supply the furnace with fuel, the coal yielding 63 per 
cent, of coke. 


This coal has been, an¬ 
alyzed by Professor Egle- 

ston and J. B. Britton, 
with 

suits: 


the following re- 


Analysis of Quinnimont Coal. 


Fixed Carbon.. 
Volatile Matter 
Asti..«■ 



Water 


* • * * # • © 
r« * ««•••■ 
• • * * • • •«• 


| No. *. 
Britton 

Lump coal No. a. 
Egleston. 

75.89 

18.19 

4.68 

0.30 

0.94 

79**6 

18.65 

I.IX 

0.23 

0.76 


Egleston 




o.at 

0.83 


Ten miles down the river below Quinnimont, Mr. J. H. Bram¬ 
well has a very good opening on the Quinnimont seam, and has 
contracted for the construction of coke ovens to supply fuel for a 
large furnace on the Ohio. 


Six miles further west are the works of the Fire Creek Coal and 
Coke Company, which were opened in 1876, and have been run¬ 
ning ever since, This company has an excellent plant of 60 coke 
ovens, and also ships a considerable amount of coal for steam pur- 

P oses * . T his coa l * s in a higher seam than the Quinnimont, and Ls 
not so friable. Its analysis is as follows: 

Two miles beyond Fire Creek, at Sewell 
Station, are the works of the Longdale Iron 
Company (Firmstone, Pardee & Co.), who 
here have a plant of 40 ovens to supply 
their Longdale Furnace with fuel. Prepar¬ 
atory to the erection of another furnace 


Analysis of Fikb Creek Coal. 

Fixed Carbon... 75.02 

Volatile Matter.. S.34 

. x.r 7 

Moisture....... •■****..,. ,61 

Sulphur.. .56 


Z 00.00 


this company is engaged in building 60 more ovens, and by the 
first of June will have ioo ovens in operation. They are working 
a ve i n ot excellent coal, and their coke does remarkably good work 
in their furnace at Longdale. An analysis of their coal by C. E. 
Dwight gave the following result: 

.— — -W —m — Ii mmimu— u m m ■«- 

Analysis of Lo»gd*leCoal j | Two miles beyond Sewell is the mine of 
Fixed Carbon.79.32 Beury & Williams, who have a very good 

A?h i !. l . c . M . au ?y!T *.!! *l? 7 i [opening, showing in several places four feet 

of coal free from slate and of excellent ap¬ 
pearance. No analysis has been made of 

oal, which is shipped to Eastern 


Water ...... ............ i.03 

Sulphur....,.. 0.27 


xao.37 


markets for steam purposes. 

Three miles further on is the Nutallburg mine of Mr. John 
Nutall, of Pennsylvania, who is also an operator in the Clearfield 
region. Mr. Nutall opened this mine in 1873, and ships his coal 
to Eastern markets, and lie also has a plant of 50 coke ovens, the 
coke being shipped down the Ohio River for use in blast furnaces. 
Two analyses of this coal are given, one by C. E. Dwight, made two 
or three years ago, and one by Professor Egleston, made recently. 
The ash in Mr. Dwight's samples is unusually small. 

About four miles west of Nutallburg a 
new mine is being opened by Holt & Sny¬ 
der on the Nutall vein, about 300 feet 

he level of the railroad. No anal- 
their coal has been made; but it 


Analysis of Nutallburg Coal. IJ 


No. x. 

No. 2. 


Dwight. Egleston J 

Moisture....... 

«»» 0*34 

*•35 

Volatile Matter. 

..•* 9-59 

* 5-35 

Fixed Carbon. 

...<519,1111111 

7°* 6 7 

Sulphur...... . 

... 0.78 

0.57 

Ash.. 

... 1.0T 

a. 10 

Phosphorus.... 

© li ® 

0.08 



ysis 

probably does not differ materially in its 

At 




Hawk's Nest, two miles further west, and thirty miles from Quinni¬ 
mont, the railroad crosses New River, and the Nutall vein is 
worked on both sides of the river, this seam being here only about 
75 feet above the railroad, having fallen fully 1,500 feet in the 30 
miles from Quinnimont. The following analysis was made in 1877 


Professor J. W. Mallet, of the UnUfcrsity of Virginia: 


m 

Carbon. 

Ash. | 

Sulphur. 

Moisture. 

Connellsville.............. 

87,26 

12*00 

0.74 

m m m % mm 

Quiimimont ••#••• 

93.85 

5.85 

O.JO 


Quinnimont.. 

93.11 

5.94 

0.8a 

m m « m m © 1 

F ire Creek «*■■*•«••••••••• 

92.18 

6.68 

0.61 

0® J1 

SeriifeJI *#*••* 

93.00 

6.73 

oaj 

ft B * • • • 

:r ::: 1 itfil 11bui g «. 

92.M 

7*53 

0*911 

■•*••• I 


Chemist, 



2d Geol. Survey of 
' B. Britton. 

of. Egleston, 

Dr. Ricketts. 

C. E, Dwight. 

C. E. Dwight. 


Analysis of Hawk’s Nest Coal. 

Moutufc..»««. 0.93 

Fixed Carbon.. 75.37 

Volatile Matter .21.83 

,riSil • 1.87 

Sulphur (in ash)... o 26 



The largest works in the district are those of the Pennsylvania 
and Virginia Iron and Coal Company, at Quinnimont, 
works were begun in 1873, and consist of a blast furnace, 15x60, 
100 beehive coke ovens, the coal mines, and all necessary shops 
and buildings, including a small foundry. The furnace was blown 
in in the latter part of 1874, and has been running ever since, ex¬ 
cept when blown out for necessary repairs. The output for the 
mines this year will be about 60,000 tons of coal, and of the ovens 
30,000 tons of coke, that portion of the coke which is not used in 
the furnace being shipped to Western markets. 

The coal mined is from a seam a little over 3 feet thick, with no 
date partings, lying high up in the 11101111 tain, over 1,000 feet above 


With the#* mines at Hawk's Nest we 
have completed the list of the coking-coal 
mines on New River, nine in all, the out¬ 
put for 1880 being estimated at 200,000 
tons coal, and by midsummer there will 
probably be 350 coke ovens in operation, with every indication of 
a rapid growth of this important industry 

At Ansted, about three miles northeast of Hawk's Nest, is the 
mine of the Hawk's Nest Coal Company, which was opened in 
1871 by the Gauley-Kanawha Coal Company. This company 
ships about 200 tons per day to Eastern markets, where it meets 
with much favor as a locomotive fuel. Although this mine is in 
the New River region, the coal is mined from a vein in the Lower 

Productive Measures, about 400 feet above 
the Conglomerate, the seam being 11 feet 
thick, with 2 very thin slate partings. The 
lowing analysis of this coal is taken 
from Resources of West Virginia, by Fon¬ 
taine and Maury; 


Analysis of AnbtedOoal. 

® a si ti ■•••«•#•••< 

a * *63* r® 

V©ladle Matter........ 

,...32.61 
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[Humber f. 


The Area lia 1 .mace Iron Property, which embraces over 39 and Sprout’*s Branch, and where cut by these streams ^and their 
square miles of the northeast corner of Botetourt county,Va. y has of branches, their edges appear with almost vertical, clips, rising from 
late become an object of interest to iron manufacturers and also to the stream levels to many hundred feet above them, so .that mill- 

Seientists, mining engineers, and economists, because of the re- ions of tons of these ores can here be mined level- and drainage-free,. 

markable developments of iron ore that have been made upon it; where they can be transported by gravity over short: tram-ways of 
"therefore* an opportunity offering, we recently visited it and in- moderate grade, cheaply constructed along stream valleys to the 


fitichiDond and SoUtli 


be prepared to speak advisedly concerning them, as well as of the Western Railway. 

advantages there presented for the cheap manufacture of iron on a The limestone strata associated with the limonites will furnish am 
large scale.—‘That our readers may be fully informed in regard to abundance of cheap and excellent flux* 

this very large and important mineral property,—a typical one, in It seems to us that here, at or near Buchanan* is one of the 
many respects, as it presents, on a grand scale, the conditions under places where iron-works on the most extensive scale, embracing 


that here, at or near Buchanan* is one of the 


which the iron ores of the Western Blue Ridge are often found 


furnaces, rolling mills, foundries* nail mills, etc.* could be put up, 


we give in this number:—(1) An accurate topographical map of that would have secured to them, under proper management, ft 
this large property and its surroundings, by Col. (now. Br. Gen.) certainty of profit from their operations under almost any condi- 


T.H. Williamson, of the Va. Military Institute, on which Walter N. tion of the markets of this country that can be imagined. Abun- 

Johnstori Esq Supt. of Arcadia,has laid down the outcrop lines dant ores and forests for fuel, and wafer.power are here in close 

of the iron ores,—the limonites, or brown hematites, designated by proximity, suggesting the cheap manufacture of high-priced char- 
the letter L, the speculars by S, and the magnetites by M,—from the coal iron. Ores in at least two, and perhaps in three varieties, can 
mining operations and explorations conducted by him. (a) A letter here delivered at the furnace, at a railway centre, in any quan* 
from Prof. J. L. Campbell, undoubtedly one of the first of Amiri- tity that mty be desired, at a cost of in $3 00 for the ton of 
can stratigraphists, on the Geological Features of this property, | ron > the best of coke (such as is described on page 103 of this 
accompanied by a Geological Section of the Western or Primordial issue) can be had on most favorable terms. ^ 'I here the best of labor 
Blue Rtdge, in the southwestern part of this estate, which, in a f° r iron-works operations is plentiful and cheap, food is produced 
masterly way, interprets to the eye and to the understanding the ,n great variety and abundance, and the climate is suited for all¬ 
structure of this range of the Blue Ridge chain at this point, and the-year round work. Two lines of railways, leading directly lo 
shows the geological place and vast extent of its strata of specular, markets and connecting with others that lead to all markets, 
or red hematite and limonite, or brown hematite iron ores,.this W 'N be m operation to this point before works could be constructed. 


tity that may be desired, at a cost of less than $3.00 for the ton of 
iron, and the best of coke (such as is described on page 103 of this 


section is given on the map sheet. (3) 
detailed report on this property by Mr. 


(3) On page no, a somewhat 
dr. Leonard Forbes Beckwith. 


If anything is wanted to insure success and profit to such works 
located here, under proper management, we cannot see what it is. 


M. £., of New York, which describes the character and modes of And we hope the sagacious and full.handed northern capitalists, 

occurrenceof the iron ore deposits of Arcadia, the developments that l: ^ 1,a;t have demonstrated by development the existence here of such 
have been made, the accessibility of the ores, the quantity already vast quantities of excellent iron ores, will now proceed to erect be- 
mined and the cost of mining, an estimate of the cost of making pig s *^ e t hese ores the best of modern furnaces and cither iron.works, 
iron at Buchanan, etc. (4) Extracts, on page 1:1:1, from a report by an< * demonstrate, as we are certain they can, that iron can be made 
L, Bern el mans 1 JL E., and from J.B. Britton* each giving analyses here as cheaply as it can anywhere in the United States, 
of the ores, and from a report by Mr. L. E. Lewellen.—All of these - --— 

gentlemen present fairly and correctly, each from the stand-point Geological Features of the Arcadia Iron Property* 

mi» t » 11 ' 11 ,, • ' ... « i » j* m . « * m '«■»' is" 


of Ms own observations, the obvious facts of the resources of this 
property, judging from what we saw in two days of examination.— 
The extended natural outcrops of the iron ores and the extensive 


By Pkof. J. L. Campbell. 


exposures that have been made of them at numerous points, as in- w XT T . _ n . , rr 

dicated by the broken red lines of the map, leave, in the mind of ” alter JN. Johnston, Esq., Dipt., Buchanan, V a. 

one familiar with the conditions in which the iron ores of the Dear Sir:—It baa recently been my privilege and pleasure* 

Western Blue Ridge are found no room to doubt the existence in company with yourself and Maj. Jed. Hotchkiss of Stann- 
here of vast qauntities oil: limonite and hematite iron ores, in man. . 1 J J , ' ' ; “ 

ner, quality, and quantity, as set forth in these documents; and *' on * examine the developments of iron ores on the Arcadia 

several natural outcrops of magnetites furnish, by their location property, to determine their real characters and probable ex- 

among the Archaean rocks of the Eastern Blue Ridge and by their tent. The chief task assigned me was to determine the geo- 
character, strong assurances that they will also be found abund- 1 , n 1 - * .1 * 1, 

ant in the unexplored southeastern half of this estate. ^ ,cal lealuiea ol lllt wllol<J re 8 lon > 80 far “ the8e throw 

_.u. ... m r c \u light upon the position and probable extent of the ore beds. 


character, strong assurances that they will also be found abund- 1 , v , - . , . . ® 

ant in the unexplored southeastern half of this estate. fg 10 * 1 feat “ rea of the whole re g lon > 8ofar “ these might throw 

~ .. f ip, ip, ... light upon the position and probable extent of the ore beds. 

The kmorutes seem, from the map, to occupy a N. E.-S. W. ® , r * , 

belt of the property, on its N. W. side next to James River, about a * or general topography of the region covered by these 
mile wide and 8 miles long, or eight square miles in area; the ores lands; for the quantity of ores available, and for analyses of 
appearing in 4 lines of outcrop in the S. W., in consequence of the the ores (which I presume are reliable), you are referred to 

ProfTCampbell’s section. Towards the middle of the belt only 2 other re P orts and the accompanying map. 

« «r IfTIU * • M * H .. m .. rn mm .... 


outcrops are as yet known, but 4 appear again in the N. E., though The portion ot the property along the James River borders 

in relations suggesting a <iange in stratigraphical relations. At the on the Silurian (or Cambrian) limestones of the Great 

western foot of Pine MouAin, especially near Sprout’s Branch, this y alle The ter part however, rests npon the Primordial 
ore outcrops m massive levies similar to those that elsewhere in the , , , ® J 9 r” 

Western Range of the Blue Ridge indicate its presence in great 8 hules and sandstones that make up the great mass of ridges, 

quantities. As stated elsewhere, these ores have not yet out-lying knobs, and winding ravines that constitute the N. 

been developed to any great extent. These limonites can be W. slope of the Blue Ridge range. The Primordial is, geo- 

rained and transported very cheaply to any point along or near loffical i v the lowest ftnd nld L t A * , - Rn . ’ * 

the dozen miles of the railway and river frontage of this estate, for ^e lowest and oldest of the periods of bilunan age. 

they outcrop near the river and from to a very considerable A considerable area, however, about the head-waters of Jen- 

elevation above its levels and where the river is made navigable nings Creek, is underlaid by Archman rocks, still older than 
and deep by the dams and locks of the canal. ._j. * m, , , - ^ 

~~ X tr. t “ e The upheaval of the Peaks of Otter caused 

property that is about 7 miles long and varying in breadth from ^ ere 11 Wll,lt enin S °* ^ ie Blue Ridge proper on this part of its 

near 2 miles in the S. W. to a half mile in the N. E., lying along line, and a consequent thrust of the Archman rocks much 

the S. E. side of the limonite belt, some 8 square miles in area, farther towards the Great Valley than at points southwest of 

The map shows 6 lines of outcrop of these ores in the S. W. f but f jL; 0 t- #* # *1 „ , . . i r 

Pmf rL„Mi ™nt e hnt in thl8 * lu fact > at thepomt where our section cro ees, no 


Silunan (or Cambrian) limestones of the Great 
The greater part, however, rests upon the Primordial 


near 2 miles in the S 


to a half mile in the 


Prof. Campbell represents but 4 of these, though in grand propor- * ‘ I™ " 1401X3 Uj ^ 

tions, in his section, very properly omitting the most easterly and Archaean rocks come to the surface; nor will 

its counterpart as being merely a highly ferruginous sand-rock and along the same line of section, till we pass entirely 
not an ore. In the N. E.. at Ten nines Creek, only two limes of TWnwlV Voiw 


we find any 


TOY? 


not an ore. In the N. E., at Jennings Creek, only two lines of Buford’s Valley. 

outcrop have hitherto been found and developed. The mining mv. *** . m . . . 

operations on the easterly one there, at and near the mouth of North 1 x 611 ,log 1 %;111 UdCUOll. After a careful comparison 

Fork, indicate an ore of a superior quality.' As the map shows °* a “ ™ e observations and notes taken at various points* I 

these heavy beds of ore are cut across by Stone Run, Jennings Creek jllimve concluded to give you a section extending ... mH 
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IS g nese Ores. 


bin 

Ian 


m Co. for which he has purchased 35,000 A. of mineral 
ids in those counties and is about to purchase 1,500 more. 


By W. A. Donald, Sup’t. of the Crimora Mines. The GhronwU sayii “iron fomact* and coke ovens will be in 

operation very shortly, and the General thinks his company 

. has secured the most; valuable property in the United States, 
lo the many people who have manganese ore, or so imagine, it ^he iron o-res are of the very finest quality, and the varieties 

ay be of interest to know 1 something of the relative supply and 0 f coal equal in ^radc to the best of the Kanawha Valley, 

»mand, as indicated by the following tables, lately received from while the supply is absolutely without limit. The capital 


may be of interest to know somethin 


demand, as indicated by the following tables, lately received from while the supply is absolutely without limit. J.he capital 

our London correspondent. Manganese ore is shipped to England which will be brought.into that section of V rginia* by this 

from Spain, Portugal, Germany, Turkey, Sweden, Nova Scotia, enterprise, which Gen. Imboden inaugurated and will super- 

New Brunswick, Cape Colony,'New Zealand, the United States, vi f’ W ! U put a new face on everything m that hitherto unde- 
, ~ j „ .. . / . r , ... ^ veloped section of Virginia.” General Imboden has, with 

H|| H 0|Q2L ■ WWW*%©H Will ¥%MM9 ill 1 **** iffti \ 1% ■*% «#1 flAAfi. JT „ W ^ - _ _ . ^ 


vvtvuyi ww wuuwu uuuwai *1 ■* . • m unr* • • m ri 1 t 1 Jl 1 , • A 1... 

, „ . J / .. . / , , . , ... . . _ veloped section of Vlrgima.” General Imboden has, with 

and Canada. Ihe English mines also furnish ore. Virginia, Geor- ^ energy, devoted most of his life to active efforts to 

California furnish the bulk ot that sent from the United p r ovote the development of Virginia and in bo doing has be- 

S ta te** come thoroughly familiar with her vast resources. The com- 

The annual consumption in England and on the Continent is pany that has secured his services is to be congratulated and 
about 25,000 tons. Of this amount, New Zealand finishes from so is the State tbat so loyal and able a son has returned and is 
3,000 to 4,000 tons of high grade ore. Sweden and New Bruns- giving bis wide experience and well known Bkill to the de- 
wick will this year furnish from 6,000 to 8,000 tons of rich ore. velopment of one of the richest but least known portions of 

1 he bulk of the ore for chemical purposes comes from Huebra, with 8ome note8 of conditions and development* in Sonth- 

Spain, where there are from 50 to 60 mines, large and small, at we3 | era Virginia ? 

work. These mines this year will furnish at least 8 ,ooo tons, or _ 

nearly three.fourths of what the trade will demand. The latest The Resources of the Virgini as on and UOar the Pro- 

information is that most of this is now held in store awaiting a posed Route of the Richmond III Southwestern R*y. 

rise in price. The practical effect of this holding back is quite - 

depressing on the market. by the editor. 


Manganese Ore Shipped from Various Sources During i 8 ?g. 

(AU the following tables ore given In tons.) 


Note.- 


Concluded from Pack 96. 

Since the issue of the June No. of The Vibginias. I 


New Zealand, 2 , 812 ; Cape Colony, 141 ; Vii 
Georgia, 820 ; Canada, 1 , 112 ; Sweden, 350 ; Turkey 


... . . have visited the Arcadia Iron Property, in Botetourt county 

irgi ma » i75; through or near which the line of this railway will 
:ey, i 2 < ; Greece, J 

J 9 * * in, dfii ci in in in /i n nanoAron ir hiia nvrnnci iriMia mi in iini <tm avusmyiavic 


Note by correspondent. 


140 ; Spain (Salagia), 965 ; Spain (Lisbon), 2 , 264 ; Spain, (Hue’?,* 8 !’ , and y^pecited the extensive mining operations 
bra), 5,547; Portugal, i,3S7 : -Total, x7,808 tons. that have lately been earned on there under the 

m ni ^ ^ u* .very intelligent and skillful direction of Walter N. 

Ins quantity will be much mcreased jJ mtQ E sq., of Buchanan. These operations have fully 

the quantity required for 1880 at__ .u_f’*_ e e --<5_ _ __ 


|| « |"| A 1||;» B ♦ 1| 0 0 - * V VUiiUVVUl V A MUVUUAIIfUa XUVW VUVA MVAVAIU JUI'IBII V AUAiV 

cjiiiiiig 10. e estimate the quantity n. ..... ^ or 1880 at proven, the existence of four or more contmuon w bed* of specu- 

25,000 tons. All of the sources above mentioned can supply more, t«, *** 0 re (red hematite), averaging a yard in thickness, that 

aiicll will furnish the quanity required without difficulty." outcrop, in N.E..S.W. lines, in the Western or Primordial 

Stock of ore on hand in Great Britain, Jan. 1 st, 1880 :— Blue Ridge, for 9 miles, from near Buchanan to the N. E., in a 

Portuguese, 1 , 396 ; Spanish, 25 ; Turkish, 261 ; Virginian, 165 ; 3-mile wide belt of mountain chain parallel and adjacent to 
Georgian, 331 ; New Zealand, 690 ; German. 100 ; English, 218 * James River. Many thousand tons of this ore, proven by 

in . _ 11 * Vi*,. fin 11 - ' ' sU j 1 11 « 11 l#i . 11 it 111 11».« 11 ‘ " 11 in 1111 


Sundries, 128 ; Total, 3 , 314100 s. 

On the way to England Jan. 1 st, 1880 ; 


analysis and furnace test to be of 
been mined from mountain side 



ood quality, have already 
lite and open cuts. V ast 


Portuguese, 270 ; Virginian, 131 ; New Zealand, 1 , 231 - Turkish quantities of this specular ore can here be cheaply mined; 
75 ; Grecian, 148 ; Canadian, 329 ; Total, 2 , 184 ; In store and on while from the western side of the same belt, almost on the 
the way, 5,498 tons. banks of the James in its eastward bends, brawn hematite are 

Approximate stock of Manganese ore awaiting shipment Janu- Oimonite) can be had in abundance from the broad band of 

ary 1 st 1880 *_ ^bat ore that here, as elsewhere accompanies and caps the 

V, , 1 xr rr , j Potsdam. I ho.YQ never before seen such a development of 

Turkpv t too- qwJ/ipn eW . X *7S°i specular ores in Virginia, and am satisfied that the induce- 

hand, 3,314 tons; add also stock in transitu, 2,136 Ions.- m the immediate vicinity of four or five other varieties of ore 
Total 18 j,co tons that are also abundant, and at a moderate distance from the 


hand, 3,314 tons; add also stock in transitu, 2,126 tons.— «uiu«iia W y uumj ui iuui ui uyo uiuo; w uiu 

Total, 18,450 tons that are also abundant, and at a moderate distance from the 

It will be seen from this last table that about three-fourths of all be8 , k “king coals of the great Ohio Basin, must go far towards 


that was likely to be needed for the year 1880 was already mined, 
and^more than 5,000 tons of it were in stock and in transitu on 


the 1 st day of last January. Much of this surplus may still be 
held over, but, as said before, the practical effect is to depress the 
market, as its being so held is known to all dealers. 

I have shipped, direct to Liverpool, via Rich and Norfolk 
from the Crimora mines, in May last, 293 tons, and in June, to 
the 15 th, 171 tons. 

Waynesboro, Va., June 16 , 1880 . W. A. Donal.d. 

Gtn. John Jl. Ioibocl6lL f from his adopted home in Pitts* 
burg, Pa., wrote us, some time ago, a letter of encouragement 

in which, among other kindly things, he said. “The Vie. 

oraiAS is ‘opening the eyes of the blind and making the*deaf 
heari in regard to our resources. Keep it up to the standard 
of the first and second numbers and it will yet remove, 
literally, mountains as well as prejudice.” And now we are 
greatly gratified to learn (from our spirited and enterprising 
neighbor, The (T 


making Botetourt one of the great iron-producing centres of 
the country. 

f Cross Section* JVo 8, on- the Map) 

SHOWING THE ABB’S VALLEY DOWNTHROW. 

Section S. 20°E # N. 20?W, through Jefferson vi lie,Ve, «j jj j 
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The Valley limestone, the Lower Silurian, II and III, of the 


home and devoting himself to the management of colleries, leaves the Blue Ridge and before it passes into the great coal 
coke and iron-worn in Wise and Scott, for a wealthy Pitts- field- In the seven divisions and more than a mile of thick’ 






Jnly, 1880.] 
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ness of the rocks of these 


almost every variety and composition. Hydraulic limestones 
are the characteristic ones of the lowest bed of No. II; most 
excellent cement has for a long time been made from this at 
Balcony Falls, in the Blue Ridge gap of the James. The del- 

omitic beds that succeed the hydraulic ones, outcrop abund. 

antly, especially on the eastern side of the Valley; these can 
furnish the best of materials for the basic bricks that are now 
so much in demand for metallurgical purposes. Others 
these limestones make the best of lime for agricultural and 
architectural purposes, and the burning of these has for some 
time been an important industry on the James in Botetourt. 
The opening of the R. & S.-W. R’y. will make lime-burning 
a thriving industry, for it will supply cheap fuel to the lime 
burners and will traverse a wide region in which there will be 



a large demand for lime, 


ilding stones 


plied 



some of the members of this group, especially 



coralline one, from which Lexington obtains quarry stones of 
a superior character, such as would be in demand elsewhere if 
known. No region can furnish more cheaply than this any or 
all of the varieties of limestone that may be needed for fuzing 
in the blast-furnace; some of these contain 98.30 per cent, of 
carbonate of lime, others abound in alumina. One furnace 
near the base of the Blue Ric 
iron for its limestone. 


Marbles 
in rocks. 


tent. 


ilu 

yet they have not been quarried to any ex 


marble 


near Buchanan, lying very near the junction of I and II, solid, 

50 vds. wide. A fine 


massive, fine-grained 


bed 


grained white marble is met with in the Valley, especii 
Rockbridge. A 


dove . or dun . colored 


marble 


Rest 


Rogers 


««tnnnn M 

and iii Scott, 


near Estillville, this reddish, variegated, fossiliferous marble, 
known in market as Tennessee marble , is so abundant it is 
used for common foundations, and broken up for road metal. 
The trade in the last mentioned is a very large one from Ten¬ 
nessee, and an increased demand for this beautiful stone is 
snre to follow an increased supply of it. 

Limonite ores are found in pockets, some of them very 
large, in all portions of the Valley. They are generally im¬ 
bedded in clay and more or less intimately associated with the 
cherty or flinty beds of II (Campbell’s 3c, p. 86) overlying the 
doloinitic beds. These ores are generally soft or honey-comb 
in character, and are noted for 



a 



tenacious and durable iron. Lead and zinc ores and baryt 
as before stated are common products of formation No. II 
Virginia, and, in places, Jluor spar and a good buhr-stone. 
Laige quantities of barite (barytes) are now shipped to market 
from the Valley, and the demand for the superior white article 
here found is sure to increase, since it is used to make from 
one- to two-thirds of 



body of nearly all the “white lead” 
used, as it adds to the opacity of the paint and protects the lead 
from being speedily blackened by sulphurous vapors (Dana 
The brown hematite (limonite) iron ores that accompany the 
shales in the upper portion of formation III (Hudson River) 
have not only a remarkable development in Botetourt county, 
but they are so disposed, in thick, continuous beds and ex¬ 
tended outcrops, that they can be cheaply mined on a large 
scale. Purgatory and Garden mountains that boldly flank 
the county for a dozen miles on the northeast and nearly cross 
tire Great Valley; and Bigg’s (Rat-hole), Crawford’s, Cald- 

<B 

North mountains that are in its northwest border 


that flank it on the southwest for near 10 miles,, also nearly 
crossing the Valley;' are all banded on their flanks or around 
theijr crests by a well-nigh continuous outcrop of a thick 
stratum of these ores of III. A sample of this ore from Craw¬ 
ford’s Mountain, near Catawba Furnace, gave Rogers 81.16 
per cent, er-oxide of iron (56.80 metallic iron), 4.90 silica, 
0.40 alumina,, 13.27 water, and 0.26 loss. An an ilysis that ex¬ 
plains why the iron made from these ores at Catawba, Etna 
and other Botetourt furnaces had such an excellent reputa¬ 
tion. An inspection of the sections bIiows that there are many 


exposures of the junction of III and IV, the place of these 
ores; and the bordering of the Lower and Upper Silurian 
areas of the geological map indicate the same thing. 

CONTINUATION or SECTION No.8 Cornu map ) SOUTH WAR D . 






for more than 20 miles; and McAffee’s and Tinker mountains 



In Apalachia and Trims-Apalachi 1.— After crossing 

the Great Lower Silurian (Silurio-Cambrian) Valley, the line 
of this railway enters, in the western border of Botetourt, the 
Apalachian system of mountains proper; the one which 

describes as composed of 


Lesley 

and narrow barrow mountains, 
seldom a thousand feet 


“interminably 
with level 


long 


phered 


summits, 
and 


m ai 



m neignt, looped ana go- 
intricate and artificial style (see geological 
map), with lens-shaped coves in the northern part; and on the 
other hand, in the Southern States, terminating in pairs of 
perfectly straight ridges, cut off by short faults.” This belt of 
mountain-and-valley country, lying northwest of and alongside 
the Great Valley, is boldly carved, in high relief, from all the 
;eological formations from II to XII or XIII, inclusive, from 
the Siluro-Cambrian to the Great Carboniferous, and its mineral 
wealth has all the variety and abundance implied in numerous 
and repeated outrerops, in horizontal, vertical, inclined, and 
all forms of anticlinal and synclinal disposition, of the eighteen 
or more groups of rocks here naturally exposed. 

The upper Silurian area of the geological 
map, tnat m reddish-brown, that which Rogers now* prefers to 
calf simply Silurian , embraces the Virginia formations IV, 
V, VI, and VII. In the system of the New York Survey, or 
of Dana’s Manual, IV is the equivalent of 5a. Medina; V of 
5b. Clinton, 5c. Niagara, and 6. Salina; VI of 7. Lower Helder- 
berg; and VII of 8. Oriskany. In the First Pennsylvania Sur¬ 
vey, IV is called Levant, the bottom member of V Sargent, 
and the middle and top Scalent, VI Pre-Meridian, and VII 
Meridian ; in the 2nd Survey, VI is called Lewistown Lime¬ 
stone, and VII is put as the lowest member ot the Devo¬ 
nian group. 

The Devonian area of the map the light brown, includes 
VIII and IX of the Virginia formations; VIII, the Cadent 
of the 1st Pennsylvania Survey, including 10a. Marcellus, 10b, 
Hamilton, 10c. Genesee, 11a. Portage, and 11b. Chemung of the 
New York Survey; and IX the Ponent of the 1st Pennsylva¬ 
nia Survey, representing 12. Catskill of New York, the rocks 
that form the base of the Catskill Mountains, the Catskill 
Red Sandstone. 


The white, or uncolored patches of the map represent out¬ 
crops of formation X, that of the Lowest Coal Croup in Vir¬ 
ginia, which Rogers now makes the Lower Carboniferous gen¬ 
eral group, or 13a. Montgomery Grits and Coal Measures; 
the Vespertine Sandstone and Coal of the 1st Pennsylvania 
Survey, and the Poeono Grey Sandstone of the 2d.—In this 
formation, shown in sections 24 find 25 (see buck of geoh 
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map), arc found beds of anthracite and semi-bituminous coal, Kentucky survey (see March No, of The Virginias) 

described hereafter. I HiaTinaitinn in lav 4-Jk*fc AnafAwi Vt! 


area of the ma 
Limestones (su 


carb. limestones), 



of the Middle Carboniferous 


lied Shale of the 


^ # ^ disposition in Poor-valley Ridge, the eastern foot hills of Cum- 

Greenbrier ^ €tJp ^ an< ^ Mountain, so-called; and that from Safford, No. 44 (see 
r j er Sfc«l€ifi, ^ ac ^ ma P June No.), exhibits its outcrops, in the stratum 

stones and designated as 5c., or the Dyestone Group, in Poor.valley Ridge, 

uch Chunk Powell’s Mountain and Newman’s Ridge on the east of Fow. 

ell’s River valley, in Lee and Scott, all suggested by the Upper 


The Great Coal Group, the Upper Carboniferous, the dark,, Silurian belts of the geological nap. In all these exposures of 
or slate colored area of the map, is that of the Virginia forma- ^ are ^ ie ^eds of its peculiar ores, holding a thickness ranging 
tions XII to XVI, inclusive, the Serai of the 1 st Pa. Survey, ^ rom 1 to 6 ft. 

The equivalents in Pa, are, of XII, 14a. Great Conglomerate 

and Conglomerate Coal Group; of XI1L 14b. Lower Coal n.—_____ 


all these exposures 


and Conglomerate Coal Group; of XIII, 14b. Lower Coal 
Group; of XIV, 14b. Lower Barren Group; of XV, 14c. Up- 
per Coal Group; and of XVI, 14c. Upper Barren Group. In 
the 2 nd. Pa. Survey XII is 14a. Pottsville Conglomerate, and 
the rest of the group is JL4b. Alleghany River Coal Series 
with Lower Barren Measures above, and 14c. Monongahela 
River Coal Measures with Upper Barren Measures above. 
As stated in the Feb. No. of The Virginias we prefer, as best 
suited to the geological conditions found in Virginia and West 
Virginia, to call X the lowest Coal Measures, XII the Lower 
Coal Measures, XIII and XIV the Middle Coal Measures, 
and XV and XVI the Upper Coal Measures. Sections 21 and 


CROSS SECTION AT THE ROAD FROM THE CHURCH TO CLINCH RIVER 
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ec tions 21 and 
ins the Lower made 


Prof. J. P. Lesley, in a brief report on this Apalachian region, 


25 show how the outcrops of XII, those containing the Lower maue m ,6 7 °> says:-“This mountain belt is rich in iron ores (of 
or New River coals, form the eastern border of the Great * wo varieties), m gypsum m salt, and in bituminous coal. Itsral- 

Ohio Basin Coal-field. ‘ eys r “ n m p * irs ’ the “orthwesternmost of each pair being always a 

4 limestone valley, resembling m all respects (except in size) the val- 
Thc mineral resources of the Lower Silurian areas of Apa- ley of the Shenandoah; equally fertile, growing naturally the blue 

laeliia are tlic same as those of the Lower Silurian of The grass, and sending large herds of cattle to market; long settled 

Valley, as above detailed. Those that almost invariably ac- with a hardy, intelligent, virtuous and enterprising population, and 

company the Upper Silurian, Devonian and Carboniferous abounding in brown hematite iron ore deposits. 

rocks of this region, and their place in those rocks, may, at The southeasternmost of each pair is always a shale and sand - 

first, be mentioned briefly; for a study of the geological see- stone valley , or, as the inhabitants of the limestone valleys call it, a 

tions by Prof. Rogers, Nos. 24 and 25 on the back of the map ‘poor valley.’ It is made by the erosion of the Upper Silurian and 




in the June No. of The Virginias, and of those by Prof. J 


interposed 


P. Lesley, now the State Geologist of Pennsylvania, (for the No. X (Shawangunk and Catskill) 

.. . . .. . _ . . t. _ _ .If*' ___ . « » ..,nsr« * » 


arc 


page 


'poor 


with these statements, will show very clearly that all portions va “ e y * lias co extensive outcrop of the famous ‘dyestone,’ ‘blood 

of this region must have large stores of very accessible mineral stone >’ ‘P aint ’ or ‘ fossil ore »’ of the Frankstown, Hollidaysburg 
wealth. The sections are real ones that represent the actual Lewislowll » Uauville and Bloomsburg iron districts ot Pennsylva 

J ir..in. xt _xr_i. fc __*.r_ xr\ __ 3 .1 . 


(formation 


Tennessee 


. t j v /, v iron-worxs aoouc vmauanooga, 

seeing can soon learn to trace out the exposed lines of each , , , , . ® „ . . 

formation and know where to look for the outcrop, of their ‘he who e belt wad.rectprolonganon ol the ,ron-m«king Jeniaa 

, , * . , , , , . ... - region of Middle Pennsylvania, and is sure to become equally la- 

beds of iron ore, coal, etc., and to have some conception of - lt . , , 7 

, . J J ’ 5 r mous for its iron-works, when a railroad is once built to encourage 

f nfliT extent i - - -. , H . u 

the opening of its mines and the erection of furnaces, forges and 

Formation No. V always has two, and sometimes has three rnllinnr millc M 


of redshale or fossil iron ore as regularly 


And in a paper on “The Geological 


fied members of its calcareous shales. 


these beds 


read 


these 


Society, by the same 


found held in shallow depress- gist, based'on personal 


ions, synclinal troughs, of the hard sandstones of IV, the un- cuts b ere given are taken, by permission of Prof. Lesley) 
dcrlying formation, where most of V has been denuded, as in ’ tate< * * ‘‘The valleys of Tazewell and Russell, in Virginia, 1 
section No. 24 (See back of mao in June NoA the irrand one geological as well as geographical prolongations of the interior 


seen in looking N. E. from Pearisburg, 
nine such depressions in the elevated 


w h ere Rogers shows * tone v ®Mcys of Pennsylvania, such as the Nittany, Morrison’s 

Mountain.* Lake, or ^ove, an< * Kishicoquilis, contain necessarily the same kinds of ore, 

Middle and Peter’s in t * ie f ormat i° ns and in the same conditions. I mean that 

s the vallevs of the un ^ r0 ^ en g r °nnd is at present covered with patches of brown 
I? A_ 3 Di_hematite ‘blossom,’ iust as the ground used to be where our char- 


Gilos-Craig plateau, that of John’s Creek, Middle and Peter’s ,n inc ** Iormat,ons ana in lne same co1 
mountains ; and in each of those troughs, the valleys of the ^broken ground is at present covered 

II II ... J./» TTTl a a S 1 jm .. • 1 _ _ 3 mi* _ 3 T .?jLJL.1I _ Oa. _ hematite ‘blossom, iust as the ground used 


creeks, are found these ores. In section No. 25 it will be seen 


coal furnaces stand ; and that the color of the road and field soil 


that in Wolf Creek valley V is the top of an anticlinal, or arch 
and there this ore is found. These sections also show how for 


the same as that 



our best iron ore banks: the lime¬ 


stone rocks project in the same 


have the same inter- 


mm Lucre uiu urc is luimu. & uuw .uwiui- nal composition, and exhibit the same corroded and dissolved 

ination V outeioj: >s on oi along ( /tttaw ba, Giaig s rec , Cove, SIJr fac es . an€ j pot-holes, caverns and sinks abound along certain 

Ktg Walker’s, Wolf Creek, Buck-horn .and East River moun- ii nes 0 f outcrop. All these things are now known to 'bear an Inti- 

tains; the sections from Lesley, in this paper, show how it is i mate relationship with both the original setting free of the mineral 
held on Paint lick and Beskin’s mountains; those from the I; Ttm fr^m 1 im \r%\r j flinrl i to cstiKf&n 
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dation. And it see ns to be becoming clear to our geologists, that 
while there are regularly stratified beds and belts of the ore at two 
or three distinct horizons in the Lower Silurian Limestone Forma¬ 
tion, which may be traced for many miles along the strike of the 
rocks, there arc also vast accumulations of this brown hematite ore 
along anticlinal axes, especially wherever these are fractured*; or 
degenerate into pure upthrow faults. It stands to reason that such 
a line of fracture, with a high wall on one side of it, should, in the 
course of thousands of ages, have collected vast quantities of the 
peroxidized iron which was being, through all these ages, set free 
in the slow dissolution of the limestones and the reduction of the 
whole mass of uptieaved country to its present level. To say noth¬ 
ing of the facility afforded by such fissures to the decomposing and 
recomposing agency of drainage waters. It is along the great up¬ 
throw fissures, then, that we are first to seek the iron ore deposits 
of this section of Virginia,*’—Prof. Lesley then mentions the 
“large massess of blossom” on the hills bordering the N. bank of 
the Clinch in Russell Co., in the hills S. E„ of Jeffersonville,in the 
cove of Wolf Creek, behind Buckhorn Ridge, in the different 
valleys of Wolf Creek and its branches, etc. 

Prof. Lesley, writing of this ore of V in this very region, after 
he had examined it, says;—“But the ore is there; and, as in Penn¬ 
sylvania and Tennessee, it will run for miles together in a workable 
condition as to size and posture and prove a source of wealth,—The 
principal use of this ore is to mix with other varieties,—with the 
blue carbonate lean ores of the Coal Measures, especially; but also 
with the inferior grades of brown hematite. The time will come 
when it will be smdted in connection with the primary ores of the 
Blue Ridge Range anti Smoky mountains.” He saw this ore as 
held in the singular synclinal forming the crest of Paint-lick 
Mountain (see section and view here given); a deposit of ore from 


-HUNT LICK III Till # FROM THE COUTH 1 CUFFS AND ORE . 



the outcrop of which the Indians obtained paint for their Dees and 
lodges, and with which they painted on the solid rock wall of IV, 


on the face of that mountain, where they remain, “numerous pic¬ 
tures and symbols of men and animals in red paint, fresh as when 
first made, and older than the settlement of the country by the 
wh i tes. *' — Lesley . 

“There are extensive outcrops of the fossil ore of No. V along 
Poor Valley ; in fact the deposit (whether rich or not remains to be 
discovered) runs uninterruptedly more than a hundred miles in an 
almost mathematical straight line along the south flank of the Clinch 
Mountain, from Tennessee, past MoGcason Gap, back of Saltville, 
past Sharon Alum Springs, to Hunting Camp and Kimberlin 
creeks, and so on, eastward, across New River towards the James 
River country.”— Lesley . 

The quality of these ores may be inferred from an analysis of 
one from Poor-valley Ridge, in Lee, by the Kentucky Survey (see 
p. 80 of The Virginias), which gave 54.16 per cent, metallic 
iron, 0.14 phosphorus, 3.94 alumina, o 42 lime carbonate, 15.96 
silica and insol. silicates, 0.31 phosphoric acid, and 2.50 combined 
water. 

Formation VI, the Lower Heiderberg of N. is an abundant 
heavily bedded limestone in Apalachian or northwestern Botetourt, 
but it appears to thin to the southwesfiward. Prof. Rogers found a 
bed of it in Botetourt that proved, by analysis, an excellent hydraulic 



limestone, from which superior cement could be manufactured; it 
is used for a blastfurnace flux in this region, with satisfactory re¬ 
sults, and from it are obtained beautiful encrinal marbles , that have 
>f late become very popular for furniture and other purposes. 

Formation VII, the Oriskuny, as sections 24 and 25 (on map in 
June number) show, outcrops as one of the components of Cataw¬ 
ba, Craig’s Creek, John’s Creek, Cove, Big Walker’s, Wolf Creel, 
East River, and other mountains, on and near the line of this rail¬ 
way. Its outcrop, the one that most attracts attention, a rusty 
yellow, decaying sandstone,may generally be found along the borders 
the Upper Silurian areas of the geological map, for it is the 
upper member of that group of formations. Formation VII is 
here one of the great iron-bearing ones. I have never found in 
the central portion of Apalachian Virginia any considerable expo¬ 
sure of this formation that was not accorupaninied by one or more 
heavy beds of excellent limonite; and often nearly the whole thick¬ 
ness of the formation, sometimes as much as 100 feet,' is either a 
series of beds of solid ore, varying in purity, but most of theni 
rich enough for use, or a decayed mass of mingled soft and hard 
ores, day and other materials. Often a solid bed of ore, 12 ft. or 
more thick, containing as a mass 50 per cent, or more of metallic 
iron, rests immediately on a limestone bed of No. VI that will 
furnish the best of flux for mixing with this ore in the blast-furnace, 
while beneath that VI, in the gorges and on the slopes of the 


ante ridges, outcrop the red-shale ami fossil ores of V, a yard in 
thickness, that are so desirable for mixing>ith those of VII to 
produce the best grades of iron.—These conditions may be seen at 

m 

many points along the chain of Rich-patch Mountain anil its ex¬ 
tensions in Botetourt ami Craig counties, at Callie, Roaring Run, 
mil Grace lurnaces, and their existence,—at moderate distances 
from the Lower Measure coking coals, such as are described by 
Mr. Morris on page 103, and such as the Richmond & South- 
Western Railway will reach some 75 miles southwest of these 
places,—clearly indicate the localities where iron making can be 
easily conducted on a large scale, with a certainty of remunerative 
returns under all conditions of trade, whenever lines of transporta¬ 
tion to coal anil to markets reach these localities. 

formations No. V111 and No. IX, the Devonian ones, as the 
map and sections indicate, do not occupy a very large proportion 
of this region. The former is the shales and slates of the poor 
valleys and the lines of broken, slaty hills that border them; the 
latter is the hard sandstone that underlies and sustains the bolder 
poor ridges and mountains back of the slaty hills. Pockets of iron 
ore are here sometimes found in VIII, but so far none of any greaf ex¬ 
tent. I iie aluminous shales oi the same formation may yet be 
utilized in the manufacture of alum. Mineral springs, especially 
those called alum springs, abound in the areas of VIII. No miner¬ 
als of value are known to be in IX, unless its massive sand-rocks 
prove to be good for masonry. 

formation No. X, the Lnocst Coal Group, as the white strips 
and patches of the geological map and the sect ions show, has a larger 
development on this line than elsewhere in Yu. This formation is 
of interest because it generally contains two or more workable beds 

of semi-anthracite or semi-bituminous coal; those at New River 

(according to Lesley in the Trans, of Am. Philosophical Society 

for 1862,) are, the lower bed 3 ft. and the upper one, in places, 

9 ft. thick. 1 he quality of the coal is excellent; that from mar 
Catawba Furnace, in Hotetourt, was found by Rogers to contain 
of Carbon 78.S0 per cent., of Bitumen 16.20, and of Ash 5.00; 
and that from Brush Mountain, in Montgomery, on the bank of 
New River, yielded So. 20 per cent. Carbon, 1 3. 60 Bitumen, and 
6.20 Ash. 1 he disposition of tins formation a.ul its coal beds in 
the Brush and the Brushy Mountain ranges is shown in sections No. 

24 and 25 of our June number ami in one of the accompanying 

sections from Lesley. Most of these coal beds are cut off by the 

lamts made by the great up- and down-throws of this region 

and they are generally badly crushed ; but they contain large quan- 

t.t.es of superior coal, that may prove of great value in the devel- 
opment of this region. * 
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The Arcac Iron Property. 

By Leonard Forbes Beckwith, m. x. 

General Description. —The Arcadia Iron Property is 
situated in Botetourt county, Virginia, on the south side ot 
the James River, along which it stretches eastward for a dis¬ 
tance of about 7 miles, or almost 12 miles if the windings of 
the river are followed, from the small town of Buchanan, the 
western terminus of the Jam,es River and Kanawha Canal, 
which extends from Richmond to Buchanan. 

The property extends south of the river about 6£ miles and 
covers 24,000 acres, of which 20,000 are held in fee, mid 4,000 
in mineral right, the surface having been sold 

The general character of the property is very mountainous 
and it is cut up by heavily wooded ridges nearly 2,500 feet 
high, above tide, running parallel to the main chain of the 
Blue Ridge, the Peaks of Otter of which, about 4,400 feet 
high, are just beyond the lines of this property. 

Part of the land in the valleys is fit for cultivation and can 
be sold later to advantage reserving the mineral rights. There 
is a great deal of fine timber on the property, suitable for char¬ 
coal, mine timbers, ties, &c. 

There is a small charcoal blast furnace on the estate; this 
will be described later. 

The main value of the Arcadia Iron Property consists in 
its extensive deposits of iron ore, Red Hematite, Brown Hem¬ 
atite or Limonite, and Magnetic. These have been opened at 

different points on the property. 

The investigations made by the writer were confined to the 
northwestern quarter of the estate,-comprised between Stone 
Creek valley, the James River, Jennings Creek, and the ridges 
about three miles back from the river. The chief deposits of 
red hematite lie in this district, where they are well developed, 
as well as some brown hematite and magnetite. In the re¬ 
mainder of the estate it is presumed that considerable deposits 
will be developed, as it is known to contain brown hematite ore. 

Bed Hematite Ores.—These ores have been chiefly de¬ 
veloped in the Stone Creek valley . They lie in beds which 
will 1 average 8 feet thick, varying from 2 ft. 9 inches to 3 ft. 
6 inches. They are bedded in slates underlying the Potsdam 
sandstone, to which they are noii-conformable. The ore beds 
and slates dip to the S.S.E., near the outcrops from 25° to 40° 
with a final regular dip of 27° where the excavations and 
tunnels penetrate the hills. The underlying sandstone dip* 
N.N.W. across the edges of the slates. 

Seven beds of ore have been discovered of which four have 
been proved by openings at different points. The highest 
beds have been proved at points between 7 and 8 miles apart, 
as well as at intermediate points. Stone Creek cuts these 
beds, almost at a right angle, and enables them to be mined 
from below by tunnels and stoping, affording natural drainage 
to the mines, and avoiding the expenses of hoisting and pump¬ 
ing. All the beds are above the waters of the creek, and crop 
out on each side of the valley. The handling of ore from the 
time it is mined, is therefore down hill, and a tram-road along 
the bottom of the valley can convey the cars of ore to the 
James River. The cars can be loaded from shutes at the en¬ 
trance of the cuts and tunnels. Power is therefore required 
only for hauling the empty cars up to the mines, the loaded 

cars descending by their own weight. 

The ore beds all lie with a soli< standstone or quartzite roof 
as hanging wall, and soft clay slates ae a foot wall or floor. 
This presents advantages in mining, as the height for tunnels 
is cut in the slates; and in removing the ore, the soft slates are 
cut away below, and the solid bench of ore is blasted down in 
large masses. This enables the mining to be cheaply con¬ 
ducted, the roof being very firm and not requiring heavy 

timbering. 

The ore breaks up into cubical blocks, jointed, and presents 
a very hard compact body, with numerous siliceous particles. 
It is observed that the latter diminish in quantity as the tun¬ 
nels penetrate into the beds. The ore by careful measurement 
weighs 358 pounds per cubic foot, a block of about 10i cubic 
feet weighing 3,800 pounds. 

A good country road ascends the west side of the Stone 
Creek valley and crosses the outcrops of the different beds. 

The first bed opened is at a point about l£ miles from the 
the mouth of the creek, at an elevation of 1,060 feet above the 


James River (This measurement and that of the following 
heights were taken by Prof, Platt with a barometer). The 
beet is 3 feet thick, well defined, good ore. The same bed is 
opened on the opposite or east side of Stone Creek valley and 
shows the same thickness and character of ore, as well as 
geological formation. 

A short distance further south a second bed is opened, at a 
height of 1,160 feet above the river level. This bed has proba¬ 
bly some 400 feet difference in level with the first bed in the 
geological formation, owing to the clip. The ore is about 2 ft. 
6 ins. thick near the outcrop, but widens to nearly three feet 
at the breast in the tunnel which is driven some 60 or 70 feet 
into the hill. This tunnel shows, as does also the succeeding 
one on the upper bed, the remarkably solid character of the 
whole formation, and the small timbering required. 

About half a mile further south a third bed is opened by a 
tunnel, 1,320 feet above the river level, with 2 ft. 6 ins. of ore 
at the outcrop, widening to about 3 feet further in. The ores 
in these beds are all identical in character. 

Further south, a mile distant from the third bed, is the 
fourth bed, the highest of all, 1,660 feet above the James 
River. This opening is therefore about 3 miles from the 
latter. The crest of the ridge is about 2,000 feet above the 
river. This bed has a greenish colored slate for the roof and 
floor, and the general direction of the outcrop is W.S.W. The 
outcrop of this bed is cut at right angles by a number of small 
ravines running down into Stone Creek valley, and in a length 
of half a mile five open cuts have been made on this outcrop 
at the points of intersection with the ravines. These cuts 
have been driven right and left along the outcrop at each 

E oint into the hillside, and a very considerable quantity of 
ne compact ore taken out and stacked in heaps ready for re¬ 
moval At some openings as much as 3,000 tons of ore are 
collected, and a fair estimate of the total quantity of ore al¬ 
ready mined at all the openings would be 20,000 tons. This 
ore is ready for shipment. The ore of this upper becl is not 
so siliceous as that of the other beds; , its streak is very red, 
and the general character of the ore is excellent. The bed 
presents a thickness varying from 2 ft. <5 ins. to 3 feet. 6 ins. 
and the general formation as shown by the breast in the cuts 
is much distorted, the ore forming a double fold or 8, with an 
almost vertical dip at the outcrop, and finally tending to a 
regular dip of about 27° as the bed sinks into the mountain. 
Between tne open cuts, the ore would rise about a couple of 
hundred feet to the outcrop. The mining of the upper or 4th. 
bed has the great advantage of this double fold in the ore col¬ 
lecting a thickness of some 9 or 12 ft. of ore in a very small 
section, and it can be therefore worked very cheaply. 

The outcrop has been followed to the S.W. of the Stone 
Creek valley, and also on the mountains to the N. E. The 
same ore has been proved, it is assured, between 7 and 8 miles 
N.E. of these openings. 

Between the Dottom of the Stone Creek ravine and the out¬ 
crops of the beds of ore lower down the valley, there are several 
hundred feet in each instance, all of which being above water 
level and being easily mined from the ravine Dy tunnels at 
different levels is therefore available. 


As previously mentioned the preferable way to transport 
the ores to the river would be by a tram-road or narrow-guage 
railway. Much of the grading for this has been completed, 
with a grade of about 300 feet to the mile, and 2,000 ties have 
been cut and are ready for use. About 3,000 ties in all are 
needed. The total length would be 3 miles, and the cost of 
transportation would be in the neighborhood of 10 cents per 
ton. At present for cartage b the ton 50 cents is asked, but 
it can be probably done for half this price. 

One hundred thousand tons of ore can readily be mined per 
annum from the mines on Stone Creek alone, without making 
any great inroad on them for many years. Admitting an 
average thickness of 3 ft. for each of the four beds, and a 
weight of 358 lbs. per cubic foot, an acre in area of the four 
beds together would give about 98,000 tons of ore. Taking 
an average distance of a couple of hundred feet (300 feet 
would be nearer the reality) between the outcrops and the 
lowest poin t at which each vein can be worked above water 
level, which in this case is the bottom of Stone Creek, a mile 
of outcrop corresponds to about 2£ millions of tons. This 
average of two hundred feet is a minimum, the distance being 
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frequently much greater, and further the additional folds of 
the upper vein are not taken into account, all of which would 
swell tne above total. 



The cost of mining m far has been 75 cents per ton, die. 

livered on the dump at the entrance of each mine. This 
ure is bailed on 20,000 tons mined, and includes the cost of 
prospecting and permanent improvements, such as roads, 
tools, workmen’s houses in the Stone Creek valley for 150 
men, 1,300 cords of wood cut, repairs to furnace, &c. It may 

therefore be taken as an outside figure, alt!.tough on the othct 

hand, much of the ore already mined is from outcrop and 

open.cut work. It is presumed the cost of mining will not 

exceed 75 cents even when more tunneling and timbering 
may be required. This low cost is due to the fact that colored 
labor at $ 1 . per day of 11 hours is employed with white fore¬ 
men . A s to the cost of deli veri ng i n can al boats on the 
James River the writer believes that at present it can be 
done, by teaming, at a price not to exceed $ 1 . per ton, 
inclusive of mining. 

In the valley of Jennings Creek, several miles east of Stone 

Creek, there are several openings of ore-beds which are identi. 

cal in character of ore and general formation with the ore. 

beds of Stone Creek. 

About 2 miles above the mouth of Jennings Creek, a bed 
of red hematite ore is opened 3 feet thick, dipping S. and E. 
about 50°. The elevation of this opening is 250 feet above 

the James River. 

At a distance of about i mile above the old blast-furnace, 
at the intersection or junction of the North Branch and 
Jennings Creek, a red hematite ore-bed is opened, about 1 ft. 
4 in. thick, with a hanging wall of quartzite and a foot-wall of 
soft, smooth, steatitic and talcose elate rocks. Continuing up 
the hill, the ore is opened at four places on the strike, the 
highest opening being 450 ft. above the lowest one. These 
different openings show the iron ore bed with an average 
thickness of 3 ft. m before* The ore is identical with that of 
Stone Creek, the resemblance being so striking as to preclude 


the idea that it is any other ore. The lowest opening of these 
ores is 100 ft. above the James River. 

On account of the proximity and low elevation of the Jen¬ 
nings linn ores, they would cost less to deliver on the canal- 
boats, at the James River, than the Stone Creek ores. 

Analyses of these ores have been made by several parties, 
as follows: 


Metallic Iron 
Phosphorus.. 

Sulphur.. 

Silica... 

Manganese... 




(1) 

(2) 

(3) 

(4) 

44.90 

0.48 
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49.95 

0.40 

0.06 

19.69 

trace 

55.80 

0.22 

trace 

48.30 

0.47 
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26.80 

28.30 
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(1) By McCreath, Chemist of the 2d Pa. Geol. Survey, April 13th, 1880, an 
average of samples from the outcrops of different openings, on Stone Creek, 
selected by Prof. Platt.——(2) By Prof. Thos. Egleston, of the School of 
Mines of Columbia College, Mew York, March 27th, 1880, of snmpl s selected 

by Prof. Platt from outcrops in Stone Creek Valley.--(3) By Prof. Fred. 

W. Taylor, of the Smithsonian Institution, Washington, D. C., an average of 
9 samples from 3 openings, 8 ft. under surlhce, from Stone Creek Valley. 
Kindly furnished by Dr. E. N. Wood, who owns lands adjacent to Arcadia, 
on which he has developed the continuation of the stratum of ore worked in 
tunnel No. 1. Prof. Taylor says of this: “I consider it a valuable ore, and 

do not think the small amount of phosphorus will prove injurious.”- 

(4) By McCreath, of Pa. Survey, April 13th, 1880, an average of samples from 
different outcrops on Jennings T Creek. 

The a 




of these ores, as well as their physical charac- 
teristics, formation, dip, <fee., and the way in which they are 
met in parallel beds in similar measures, show very conclu¬ 
sively tnat they are continuous ore.beds, and it is perfectly 

safe to rely on them to afford an enormous quantity of iron 
ore along the outcrops and between the points where 
are opened. . * 

Professor Franklin Platt, of the Pennsylvania Second Geo. 

logical Survey, after a close examination of the property in 

April, 1880, and before the developments had shown as con. 

clusively as they do at present the large amount of ore, had 
reached the opinion that the quantity of ore was immense, and 
one “that an ordinary furnace plant wtmld make bnt little 
impression on.” 

It 


will be noticed that this ore is strong in silica; it is fit 

for mixture with the aluminous ores, limonites, (brown liema-. 

tites,) of the estate with which it would give very satifactory 





j 


results. It would be beneficial, also, for mixture* with hema¬ 
tites found along the whole -eastern half of the Chesapeake & 
Ohio R’y, and its tenor in iron is higher than the avera.jp of 
these hematites, its fluxing qualities would make it very valu¬ 
able. The writer also believes that the length of the cam¬ 
paigns of the furnaces alon<* the above railroad, would be in¬ 
creased by its use, and probably less limestone required as 
flux. 

Iron Ore. —On the southern slope of the 
ridge, which runs parallel to the James, about 2 miles back 
from the latter, a strong outcrop of magnetic iron ore is met, 
very rich in alumina, and between 6 to 7 feet thick. The 
outcrop cau be followed some distance. It is imbedded in 
slates which are parallel to it and enclose it, and the dip fit 
the outcrop is almost vertical. The outcrop has been simply 
opened by a blast, but no work done beyond this. 

Brown Hematites, or Limonites, exist at several points 

on the property, and were mined quite extensively during the 
Rebellion to suppty the small charcoal furnace which ran on 
them exclusively. The writer understands that there are con¬ 
siderable quantities of these ores at the openings made, but 
did not investigate them. Near the old furnace are heaps of 
ore showing that some of the brown hematites were roasted 
before use. 

The Charcoal Blast Furnace, on the property, not far 

from James River, and near the mouth of 
was built in 1862, and run by the Confederate Government, 
but has been out of blast since the war. The furnace is of 

blast from 

two cylinders driven by a breast-wheel, supplied with water 
from Jenuings Creek, across which a dam was thrown. Only 
one tuyere was used, and a very small hot-blast stove placed 
at the throat of the furnace. 

The furnace is already being put in repair, another tuyere 
added, a new breast-wheel is already cut out and ready to be 
put together. The furnace remains to be relined and the 
stock house, m well as water-way, to be rebuilt. It is esti¬ 
mated that the total expenses of putting the furnace in full 
running order will amount to $2,600, and that she will be abl& 
to make from 10 to 12 tons per day, at a cost of about $12 per 
ton. The writer is informed that 1,300 cords of wood for 
charcoal are already cut, and considerable charcoal made. 

Market for Ores.— The present outlet is from Buchanan, 
by the James River & Kanawha Canal to Lynchburg, 50 
miles, and thence to Richmond and to the eastward by canal 
or railroad. The freight by canal-boat to Lynchburg is 70 
cents per ton, by the cargo. At that point the ore can be 
shipped either North to furnaces in Maryland and Southern 
Pennsylvania, or Westward by the Virginia Midland and 
Chesapeake & Ohio railroads to Huntington on the Ohio 
River. At that place it is understood it can be sold for not 
less than $6 per ton, which would leave a good return on Its cost. 

The Richmond & Alleghany Railroad Company is now 
building a line from Buchanan to Clifton Forge, on the Chesa- 

* nm • •a ii ,! is ii • 


stone. 36 ft. high by 9 ft. bosh, and supplied bj 



peake & Ohio R’y, 34 miles distant. This will be opened by 
the autumn of this year, and will afford a short outlet for the 
ore to the West, and to furnaces along the Chesapeake & 
Ohio R’y, with a return freight for coal and coke, which will 
then preferably come to Buchanan for distribution along the 
line of James River. 

The balance^of the Richmond & Alleghany Railro td, from 

canal, which 





Buchanan to Richmond, is to be built along 
is ceded to the company by the State of Virginia, and which 
affords an easy grade to tide-water. It is expected that this 
main part of the line will be built in 20 months, but until 
then tne canal will be available for freights eastward. The 
railroad runs for miles along the northern boundary of the 
roperty, and will be of much advantage in developing 
Re rate of t of a cent per mile can probably be obtained 
from the railroads on large contracts for transportation. 

Blast Furnace Plant,— There are two sites, at 
mouths of Stone Creek and Jennings Creek, where there is a 
never-tailing supply of water and room for extension, which 
are particularly favorable for a blast furnace plant for which 
the Arcadia property presents numerous advantages. 

Inexhaustible supplies of iron ore and limestone are at hand, 
and the completion of the railroad to Clifton Forge connects 
it with the New River coke district, at Quinnimont and 
beyond, in West Virginia. 
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The cars carrying coke to Buchanan can have a return 
freight of ore for the Ohio Valley. 

. 1 lie market for the pig metal can lie sought west in Cincin¬ 
nati, where the price averages $5 a ton higher than east of 
the Alleghanies, or it may be sought east in Lynchburg and 
Richmond, or by water-freight 5 access can be had to Balti¬ 
more, Philadelphia and New York. 

The new rail mill of the James River Steel Manufacturing 
and Mining Company, at Lynchburg, would be a good cus¬ 
tomer, to the mutual advantage of both works. 

The following estimate of the cost of making pig iron at 
Buchanan is believed to be a safe estimate; it is based upon 
the supposition that the ownerB of the furnaces own also their 
own coal lands and coke ovens in the New River district. 
The coke in that case would cost them $1.75 per ton, and 
about $1.25 freight, or about $3.00 at Buchanan. If the coke 
was bought in the open market, it would be worth at least 
$3.00 at the ovens, which with the freight added would make 
$4.25 per ton at Buchanan. 


2 % tons ore at £i., . . . . 
x ton limestone at 50 cents, 
tons coke at £ 3 ., . . , 
Labor . 


• m # m # 


«i m 


2 .?S 

•50 


• • • 


2 . 


General expenses 50 cts.; taxes 8 cts.; insurance 10 cts 


(9 


repairs 25 cts.; management 25 cts.; total, .... x .18 

Total cost at the furnace,.£ 10.93 

Freight to New York, or to Cincinnati,. 3 - 5 ° 

Commission 2 per cent.; discount and interest 50 cts., 1.06 

Total cost at market, . ... .£15.49 

These figures show that pig metal can be made on this 
property in the dullest times to advantage. Pig metal, No. 
1 foundry, is very seldom below $ 20 . in New York, or 
$25. in Cincinnati. 

For charcoal iron, substituting 125 bush, of charcoal for the 
coice, most of the other items remaining the same, it will 'be 
seen tlxat as long m charcoal can lie obtained inside of 10 cts. 
a bushel, on account of the extra price of the pig metal, $32 
to $35, there is every advantage in making it. The present 
price of charcoal is said to be 5 cts. a bushel, cost price. 

Summary.— The Arcadia property presents, in the quarter 
of the area investigated, enough iron ore to supply several 
furnaces on the spot, and to supply a large quantity of ore for 
shipment. Havii g plenty of timber, limestone, running 
water, and advantages of location in beinjj able to reach a 
Western or Eastern market, it can, in my judgment, rely on 
making money in the most depressed times, with large returns 
in the usual conditions of the markets. In the balance of the 
estate, three-fourths of the whole area, there is every proba¬ 
bility of developing additional ore deposits. 

Leonard Forbes Beckwith, M. E. 

New York, May 31,1880. 


L. Bemelmans 


. E m of Charleston, W. Va., whose 


paper on “The Manufacture of Coke” appeared in the March 
number of The Virginias, made a report on this property in 
1873, after having carefully explored it for its whole length 
and analvsed its ores. His analyses of J 1 samples of iron ores 


which he collected 



different localities, from natural, sur- 


qnestion of the successful working of this estate, as an iron 
property, to depend simply on two things, viz: ordinary facil¬ 
ities for fuel and transportation. I regard the supply of iron 
ore abundant, and durable for several generations of miners 
at least. I. would recommend the purchaser of this estate to 
also secure a coal property on the line of the Chesapeake 
Ohio Railway.” 

J, II. Britton made two analyses of Arcadia iron ores in 
April, 1879, that from mine No. 3, now the 2nd tunnel, con¬ 
tained 42.98 metallic iron; and that from mine No. 5 con¬ 
tained 47.86. The samples analysed were from the surface. 

L. E. Lewellen, of Tottsville, Pa. (now dead), a practical 
miner of large experience and a very skillful and reliable ex¬ 
plorer, spent some time on the Arcadia estate, in the fall of 
1874, and made a sensible report of Mb explorations, from 


aich the following extracts are 
“The greater pert ion of the d 


“The greater portion of the property is covered with the 
original growth of timber, the most of which is very heavy for 
mountain timber. Chestmit . oaks form a large proportion of this 


face outcrops, (for there had been no development at that 
time), gave the following percentages of metallic iron, viz: 
29.1, 35.0, 40.0, 42.5, 42.5, 42.5,41.6,47.5, 47.7,50.0, and 52.0. 

He says :—“Here it is but seldom that any indications of 
of sulphur can be found, but most of the ores are remarkably 
pure and contain manganese.” “A simple inspection of this 
estate, combined with the actnal results of workings in the 
neighborhood, and the analyses and tests I have made, con¬ 
vince me that this property contains immense amounts of iron 
ore of very superior quality. As to quantity, it is so great as to 
make it impossible to give anything like an approximate esti¬ 
mate, as estimates of this character cannot be made with any 
approach to accuracy until excavations have been made, con¬ 
clusively showing the length, breadth, and depth of all the 
deposits. I have no hesitation in saying that I regard the 


ana ineir oarx coma 00 maae useiui ior tanning purposes. 

“A vein of hematite ore runs the whole length of the lands, 
forming two dips; the one dipping towards the Valley, and 

the other towards the mountain. At some points they are con. 

nected, forming an anticlinal axis; at other points they are 

some distance apart,. Shafts or holes have been dug on this 

vein in several places from one end of the property to the other.” 

... “I am confident from the surface indications, and from 
the trials already made, that this vein contains an abundance 
of good brown hematite ore. Along the line of this vein, but 
separate from it, there are several deposits of very rich hema¬ 
tite ore, the extent of which cannot be ascertained except by 
actual working. There Is also a deposit of hematite ore oil 

Sprout’s Run,.which, from surface indications and what little 

digging has been done, looks favorable. The ore is of a very 
fine character and so situated that it can be raised and put to 

the iiii . 1 :.*oe at a small cost While a sreat many holes" have 

been dug on the hematite vein, at different points, and more 
our less ofe fommd. in them, still I do not think" they' were gen¬ 
erally due in the proper places, and, at some "points, to a 
sufficient depth to test the ore.” 

“ About a half mile above the fur...., on Jennings Creek, 

there is a very fin a flag . $tone quarry , where stones of.any size 

and thickness can be very easily auarried ; and .... there to 

the river is not a mile, over a good road of easy down grade.” 

“There are several veins or dips of specular ore on this 
property, extending its whole length, varying in thickness 
from 20 inches to 4 ft. I found 3 dip of” this vein on the 
Buchanan and Peaks of Otter Turnpike. The first is about 
24 miles from James River and two-thirds of the way np the 
mountain; it is 4 ft. thick and can be easily opened so as to 
carry the ore down grade to the river. The second dip of this 
vein is about 4 mile farther up the same road, and has same 
thickness. The third is about i mile farther up and is abont 24 
ft. thick. These all contain the same kind of ore which I think 
will yield from 45 to 50 per cent. I consider these veins good 
workable ores that can be mined at a fair cost, as they are 
continuous. I have no doubt but they will be found at other 
points nearer the river and probably thicker. I am confident 
there is another dip of this vein, and probably thore are two, 
between those described and the base of the &dge, but I had 
not time to examine. I also opened 2 dip of the same vein, 
about 400 yds. apart, on (Jove Mountain, dipping towards 
each other, forming a synclinal or basin. The ore on the W. 
side, dipping E., is 20 inches thick as far as I followed it, which 
was only 2 ft. under the surface; the other, dipping E., is 30 
inches thick at abont the same depth. These veins extend 
from the Bear-wallow to within abont t of a mile of the 
furnace. Another dip of specular ore crosses JenningB Creek 
above the furnace ana extends across Sprouts Run to°the end 
of the property. Still another dip of specular ore crosses 
Jennings Creek about 24 miles from the river and extends to 
the N. F. end of the property. The ore in these veins is about 
the same as in thoseTon Cove Mountain. About 4 miles from 
the river I found traces of a very rich specular ore in tho 
gneiss rocks, but did not find a vein of the ore/’ 















Jnly, 1880.] 




The Virginias: 


Ii3 


From 1st April to 

Cannel. 

Splint & Bit’s 

Coke. 

Total. 

April 30,1880 . 

Same period, 1879 ....... 

4,593 

2.171 

38,605 

32,053 

4,044 

3,021 

47,832 

87,245 

Increase, 1880 .. 

2,422 

| 6,642 

1,023 

10,087 
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J. Fred. Unger. ftdbevt Craig. Charles Grattan. p fj VINCENT 

g FFINGER, CRAIG & GRATTAN, ’ 


Attorneys at La v, 

Staunton, Virginia. 

Will attend to legal business anywhere in Virgin!; or west Va, 


Hugh W. Sheffey. Ja*. Bumgardner, Jr. 

? HEFFEY & BUMGARDN ER, 


S 


Attorneys at Law, 

Staunton, Virginia. 


Civil Engineer; 

No. 14 W, Main St., Staunton, Va. 

Engl neeri ng ani survey! ng of all It i nd i prom pill y attended to, 


Q R. BOYD, 

Consulting, Mining lynicl Civil Engineer, 

Wytheville, Virginia. 

The Mineral Lamia of Southwest Virginia, in the Blue Ridge, 
Valley, and Ipalachian Districts a specialty. Correspondence 
solicited. 


FISHER MORRIS 


H. W. Sheffey, Pres. Darts A. Kayser, Vice-Pres. 

W. P» Tams, Cashier. 

A UGUSTA NATIONAL BANK, 

Staunton, Virginia. 

Collections la Virginia and Vat Virginia promp tl y attended 
(a and remitted on day of payment, at lowest rates of exchange 

New York Correspondent.....• ..Chemical National Bank. 

Baltimore Correspondent, Fanners* and Merchants* Nat*! Bank. 
Cincinnati Correspondent........... Merchants* National Bank. 


'J'HOMAS D. RANSON, g FISHER MORRIS, 

Attorney and Counselor, Mining’ & Civil Engineer 


John Echols, Ro. W. Biiffct, 

Thou. A. i t 9 Cashier. 

N ational vallet bank 

of Staunton, Virginia. 

Designated Depository and Financial Agent 

of United States. 

SaaBal Stok, 1800.000; Imluufi 


• ••• • *••••» 


New York Correspondent.... Hanover National Bank. 

Baltimore Correspondent, Fanners* and.Merchants* Nat*l Bank. 

Cincinnati Correspondent... , First Nktional Bank. 


Staunton, Virginia. 


Pavid Full* 


Alex. JHL Fulue. 


Quinnimont (C. & O. R’y), W. Va 


D 


& A. H. FULTZ. 


incral and other Lands Surveyed, 
on; Mines opened, surveyed. Is It 
Coal Region. 


ed, and Reported 
in the New River 




The most economical system for the transportation of ores, 
coal, lumber and agricultural products..MMda&r i4ipM Ilf 


ys at Law, 

Staunton, Virginia 


J 


ED. HOTCHKISS 


Staunton, Virginia. 






Examines and Reports on Mineral Lands and their Titles; 
akes Geological and Topographical Surveys, Maps, &c. May 
: consulted in reference to purchase of lands in Va. and W. Va. 


it affected by floods or saow. Inclines of « in ;j are admiasabte 
hey can be used to transmit power as well as material. 

Send for estimates and other information to 

Till! A MB* I CAM WlRB ROPB TRAMV&T Oo., 

3«1 Walnut Street, Philadelphia, Pa. 


Tl/TLLIAM 


A. QUARRIER. 


Jas. T. McCreery, Baleigh C. H. N. M. Lowry, Hinton. 

V/TcCREERY & LOWRY, 


ROKERS, 


R 


IN STAUNTON FOR SALE. 


REAL ESTATE 


1 offer for sale the Residence of Mrs. Virginia B. Draught, 
fronting on three of the principal streets—Mam, Lewis and Fred¬ 
erick—Tn immediate proximity to business, churches, schools, 
&c. The improvements are first-class, and the property one of 
the best, if not the very best in the dty, either as a home or a 


Attorney at Law, 

Charleston, West Va. 


Raleigh C. H. and Hinton, W. Va. 

Have for sale over aoo,aoo acres of timber, mineral and farm* 
ing lands. Titles examined and any information in regard to 
the resources of West Virginia cheerfully given. 




whole. Examination i 




ill 


Win.A. Hudson. 


Wm. Patrick 


H 


UDSON & PATRICK, 


C°. 


AL AND TIMBER LANDS, 


Attorneys at Law, 

Staunton, Virginia. 

Practice In the Courts of Augusta and adjoining counties. 
Land titles a specialty. Refer by permission to N. P. Catlett, 
Cashier Augusta National Bank; Thos. A. Bledsoe, Oashie, 
National Valley Bank. 


I offer for sale, on most reasonable terms, an unbroken tract of 

16,000 Acres of Land, 


j. Randolph Tucker, 
Lexington, Va. 


H. St. Geo. Tucker, 
Staunton, Va. 


T 


UCKER & TUCKER, 

Attorneys at Law 


Staunton, Virginia. 

Tit)* to Mineral and other Lands, in Virginia and West Vir¬ 
ginia, carefully examined,__ 


Thos. C. Elder. Wm. J. Nelson. 


jgLDER & NELSON, 

Attorneys at Law & Real Estate Agents, 

Stannton, Virginia. 

Conference with parties proposing to purchase or sell real estate 
of any kind in Virginia respectfully solicited. 

49-Best references furnished when desired. 


W. S. Laidley. Wm. H. Hogeman. 


that can he readily reached from the Chesapeake ft Ohio Rail¬ 
way or the navigable Grant Kanawha River,—that is covered 
by white oak, tulip-poplar, sycamore, black walnut, and other 
valuable timber, of large size and fine quality; and all HU* 
derlald by thick beds of cannel, splint, gas. mnd other 'bitu¬ 
minous coals, from which millions of tons can be mined above 
the water-level. 1 will sell or aid in organizing a company to 
develop this great property. 1 have full maps, and reports from 
some of the best mining engineers of the country. 

Address I. H. BR 1 STOR, 
Martinsburg, W. Va. 


\ 7 IRGINIA HOTEL, 

V Staunton, Virginia. 

The “Old Reliable.” The People’s Favorite. 

Complete in all itB Appointments. 

The only first-class hotel in the city. Rates reduced to fia.oo 

and la.50 per day. 

Thos. g. Davis, Clerk. JOH 1 J D. CROWLE, Prop*r. 


Terms}- 1 Ten per cent, cash, and balance at one, two, and 
three years, with semi-annual interest, 

THOMAS D. RANSON. 


T he valley Virginian, 

Staunton, Virginia. 

S. M. Yost & Son, Proprietors. 

Terms: f a.oo per year. 

Thm Virginian is an independent Ktf^^ uewtpapo’, 
devoted principally to the interests of the Great Valley, and Min¬ 
eral Regions adjacent thereto. Its circulation in larger than that 
of any other wm Idly newspaper published in Virginia. As an 
advertising medium, especially for farming, gracing, and mine- 

parties desiring to buy or sell 
tare to make use of Its. col¬ 


umns. Specimen copies free. 


tage 


T HE "STAUNTON SPEOTATOB,” 

129 E. Main Street, 

Stannton, Virginia. 

The * Spectator' * in published every Tuesday morning, at 
Staunton, Augusta county, Virginia, and is the best advertising 
medium in the interior of the State. 

The ‘“Spectator" was the first paper established at this place, 
nearly a century ago. and it Is now in its 57th volume, under its 
present title. Its list of subscribers is huger than that of 
aiiiiv other naner west of the Blue Ridre. and is. therefore, the 


Virginia. Address 


Staunton, Virginia. 


E? ARMING, IRON ORE, AND 
" TIMBER LAND FOR SALE. 

On James River, Alleghany Co.,Va., 

at Clifton Forge, the junction of the Chesapeake ft Ohio and 
Bucjianan ana Clifton Forge railways. Tract includes i,soo 
acres of First-class, well improved, James River farming land; 


T WISE NORTON, 

J • * 2023 N. 18th Street, 


Commissioner of Deeds 


W. S. Uldtey. 

r AIDLEY & 


L 


Counselors at Law, 

Charleston, Kanawha (Jo., West V a. CMITHERS 


Callie Furnace beds). Water supply abundant: In a rapidly 
improving, healthy and pictilresque region. Will sell, on reason¬ 
able terms, the whole or any part of this estate. For informa¬ 
tion, address DAVIS A. KAYSER, 

' Staunton Va. 


'Examination of land titles carefully attended to. 



Analytical Chemist, 

The Chemistry of Iron a Specialty, 


jrntcii mm 7 — - “ — “ c ' . 

iron companies hew? as to attwiacf of work*—aamplcu can 
* IW by mail a. on. cent per <*. A Urem. £ DW , GHT 

Analytical CbemUt, Wheeling, W. Vs 


C MITHERS-G A ULE Y 
O COAL LAND FOR SALE. 

As attorneys for the heirs, we offer for sale, on mast reasona¬ 
ble terms. Lot "H” of the “Bteele Survey," the Bmithers-Gauley 
Tract, containing 

6,256 Acres of the Very Best Coal Lands 

in the heart of the Great Kanawha Coal field of West Virginia. 
This tract is on the line of the Chesapeake ft Ohio Railway and 
nn the navigable Kanawha River where it has-been improved by 
the United rates Engineers. It has Over 60 Feet of Coal, 
including Oae % Splint , OanneU and other varieties, in. worka¬ 
ble beds above the Water-level. It is covered with excellent 
timber. It at|jjotns the lands of the noted Canndton Coal Co. 
uid those of 15 , P. Huntington,, President of the Chesapeake It 
)hio Railway, which are parts of the same survey. We refer to 
he March, 1880, No. of "The Virginias Mining Journal" for 
(escription, map and coal sections of this tract* and invite cor 
espondence for same and for terms. Address 

G. M. ft W. B. HARRISON, 

Staunton, Virginia, 


titles a special study for yean, and being familiar with the titles 
to the large surreys, I am prepared to furnish reports upon the 
same, with abstract, plat and connected map of adjoining sur¬ 
veys Also North C; rulina* Tennessee, and Georgia titles R 
specialty. Titles examined and perfected, taxes arranged, as¬ 
sessments reduced, geological reports and surveys superintended, 
land platted and mapped, conveyancing generally attended to, 
at moderate charges. Uuimpeacnable re fe rences given when re- 

r lred Correspondence addressed to J. W(is Norton, P. O. 
x 1879, Philadelphia, Pa., will receive prompt attention. 

A E. MILLER, ~ ~ 

Staunton. Vinrinia. 


Wholesale and Retail Dealer In 

Hardware, Cutlery, &c., 

4$JMiners* Tools and SuppUai of all descriptions. Orders 
promptly filled. 

T YNOHBURG IRON, STEEL, 

L- AND MINING COMPANY. 

Works at Lynchburg, Viiginia. 

Manufacturers of Bar and Loop Iron, Railroad Spikes, Fish 
Plates, and Bolts Also, Machine Work of all descnpttons. 

Speelsltitt — -Blast Furnace and Rolling llllftl Machinery, 
Hydraulic Cotton Screws, Mining Machinery and Bridge Wont 
of all kinds. Office, 319 Walnut Street, PhiUdefj Pa* 


alpbia, 
















































































































July, 1880.} 


The Virginias. 


US 



A FLIN & RAND POWDER CO., 

ARISTA HOOE\ Agent , 

Staunton , Virginia . 

Order* for Powder or Fose promptly attended to. Address 
F*a hk lbkamobb & Co., or Arista Hogb. 



ORD’S HOTEL, 


RICHMOND, VIRGINIA 


T7IRE CREEK COAL AND COKE 
T COMPANY, 

Fire Creek, Fayette Co., West Virginia, 


MINERS OP 


Red Ash Bituminous Steam Coal, 

and manufacturers of Hard Coke. A 11 correspondence should 
be directed to M. KRHKINK M 1 LLKK. 

Sales Agent and Business Manager, 

Staunton, Va 


W A. BURKE, 

• Rfft.rmt.AT 


Staunton, Virginia. 

Sole Agent for Nutallburg Coal & Coke; 

The best steam cool on the market; coke superirr to' Con* 
ndlsville. 

Shipper of Kanawha Splint and Gas Coals. 

Points of Shipment:—Richmond, Va., and Huntington, West 
Virginia. 


AINTS AND MANGANESE. 


I offer for lease, on liberal terms, the deposits of Mwiiga- 
nes« and IVliiieral Paints* consisting of Ochre, 
Umber, Teira di Sienna, Carbonate of Iron, &c , upon my es¬ 
tate near Fishersviile Depot, on Chesapeake & Ohio Railway 
and line of Shenandoah Valley Railroad, in Augusta county. 
Virginia. Examination invited. Correspondence may be had 
with the undersigned at Fishersviile, or his counsel, Tnomas D. 
Ramon, at Staunton, Va. 

SAMUEL H. STEELE. 
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splendid new hotel 
ments, Fountains, Groves..... 
Fine Coaches run to and from 
Special suits of rooms will 


is situated in the heart of the city, and adjoining the beautiful Capitol Park, with its Statuary, Momr- 
and Flower-beds ; is newly and elegantly furnished throughout. It is convenient to all the Depots ami 
om all the Stations and 8teamboat Landings. 


special suits ot rooms will always be kept in readiness for wedding and other large parties. 

Notice.—The delightful climate of Richmond is unsurpassed, thereby claiming tne attention of tourists and i 


UGH M. MoILHANY, 
Wholesale and Retail Dealer in 


Postal Address : 
henandoah Iron Works, 
Page county, Va. 


Send Express Matter Care of 


E.xpresi 
M 1 LNES & HOUCK, 
Harrisonburg, Va. 


M - BOWRON, f. c. s, 

Analysis of Ores, Minerals, and 

Technical Substances. 

Accuracy, economy, quick returns. Correspondence invited. 

OAL AND TIMBER LANDS 

FOR SALE OR LEASE. 

The undersigned, as President of a Land Company, has for 
sale or lease, on favorable terms, some of the best coal and tim¬ 
ber lands in the New River District, on the line of the Chesa¬ 
peake and Ohio Railway. The coals on these lands are the 
(Jolcina Coals, the coke from which is now so mu^h in 
demand for blast-furnace and other metallurgical uses. For 
further information and terms, apply to 

SAMUEL COIT, President, 
Hartford, Connecticut. 


H 

Hardware, Cutlery, &c., 

Augusta St., opp. Court-house, 

Staunton, Virginia. 
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And Brown Hematite Iron Ores 

For Sale. 

Apply to _ 

DR. STEPHEN HARNSBERGER, 

Staunton, Va. 


M 


ANGANESE. 



ERSONS WISHING TO MAKE 

investments in Iron and Coal Lands 

and in other Mineral Property, and in Timber Lands in Virgin 
ia and West Virginia, will apply to 

ECHOLS, BELL & CATLETT, 

Staunton, Va. 

They Refer to—A. A, Low, Bros, and C. P. Huntington, N. 
Y.; Geo. F. McCleanc and Wm. J. Lewix, Pittsburg, Pa. ; W. 
W. Martin, Alleghany City, Pa.; John Means, Ashland, Ky., 
A. S. Winslow, Cincinnati, Ohio. 


GEO. G. BLACKWELL, 

Manganese Merchant and Mineral Broker, 

Richmond Buildings, *6 Chapel Street, 

Liverpool, England. 

Is always open to handle this ore by purchase or consignment. 
Guarantees good value and prompt returns. Correspondence 
on this, and All Other Orbs, invited. 


T. HORACE BROWN. 


D. W R. READ, 


W. R. READ & CO., 

Dealers and Commission Merchants In 



IRGINIA WATER-POWER 

AT DANVILLE. 

Persons wishing to purchase the splendid Water-power at Dan¬ 
ville, Va., can do so on 

Vkby Reasonable Teems. 

ORES, METALS, &c. I This is a fine opening for Rolling Mills, Paper Mills, Foundries, 


Native and Foreign Iron, Manganese and 

other Ores. 

205* Walnut Street, PHILADELPHIA. 

Office In New York, 143 Pearl Street. 


HE CHESAPEAKE & OHIO R’Y 


Is the Only Route to and via the 


White Sulphur Springs and other Most Fa¬ 
mous and Fashionable Watering Places 
of the Mountains of the Virginias. 

It is the unparalleled and unapproachable for the wildness, 
Sublimity and picturesque beauty of scenery, and the healing vir¬ 
tues of its health-giving fountains. It is the Hhort Line 


Inis is a nne opening tor isoiiing mins, raper mnw, ruuiiunm, 
Ac., Ac. Apply in person or by letter to me as the attorney for 
the nwnen. E. E. BOULDIN, 

Danville, Va. 



Between the Senboard end the Great Went, 

and is second to none in construction, equipment and appliances 
for the safety and comfort of its passengers. 

Through Tickets to all Western towns and cities, and excur¬ 
sion tickets to the watering places and summer resorts, arc for 
sale via this line at all principal ticket offices everywhere. 

J. C. DAME, Southern Agent, Richmond, Va.; H.W.CARR, 
G. E. Agent, 229 Broadway, New York ; CONWAY R. HOW¬ 
ARD, G. P. & T. A., Richmond, Virginia. 


J^ANAWHA, WEST VIRGINIA, 

Coal Lands, in Large or Small Tracts. 

Mineral Lands in Virginia for Sale. 

Address A. G. GRINNAN, 

Near Orange C. H., Va. 



HE OLD BLACKFORD 

FORGE PROPERTY, 

Including Water-power and Over 600 

Acres of Land, 

On HawksbiU Creek, Below Luray, Page 

County, Virginia, 

And on line of Shenandoah Valley Railroad, is hereby offered 
for sale. For terms, etc., address 

LMk Ba Ml, OUutra, Ta. 
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PAINT 


Under McLain Process. 

pr^FOR METALIC ROOFS, DAMP WALLS, AND 
FOR ALL PURPOSES WHERE A FIRE 
PROOF PAINT IS DESIRED. 

E7~IT NEVER CRACKS. CHALKS OR PEELS OFF 
—has been in use throughout the U. S. over 14 years, 
and entire satisfaction given. 

All kinds of leaky roofs made water tight by the 
application of this paint. By the proper applloatlon 
of this paint, and at a comparatively small cost, we 
have repaired old roofs, condemned as unworthy ot 
further repairs, and extended their usefulness tor 
years. 

By the production of this paint, we have more than 
double the value of tin and sheet Iron tor roofing 
purposes. Estimates carefully and promptly made 
on application. All work warranted and satisfaction 
given. 

This paint can only be found at our store. We do 
not sell It to the trade, but employ our own men to 
apply It. The reputation of this paint has become 
eo prominent among property owners and corpora¬ 
tion for Its good and lasting qualities, and to protect 
It, we are forced to keep our hands employed by the 
year, and not to sell to the trade generally. All rep¬ 
resentations made by parties outside of our employ 
that they can furnish the Old Iron 81de Paint under 
the McLain process, are false, they cannot procure a 
single pound of paint. Metallc roots coated with 
this paint will last many years without any addition¬ 
al costs. Certificates and names of corporations and 
residents of this State, who have had several years* 
test of both material and workmanship furnished on 
application. 

Examination of roof and estimate ot cost made 
free of charge. 

GEO. W. MAY k CO., Sole Proprietors, 

No. 6 Augusta St*. Staunton, Va., 
Wholesale and Retail Druggists. 

L. LEWIS 8AGENDORPH, GenT Agt. 

F. E. SAGENDORPH, Salesman. 

Jan 33—tf 


pOR SALE, 


As a whole, or in parcels, 

27,000 Acres of Virginia Agricultural and 
Mineral Lands, on James River, 

about 30 miles fro g Lynchburg. The ores are hematite 1 1 
specular.. There is one iron blast furnace on the property. Poj 
session will be delivered to the purchaser without delay. 

Address the undersigned. 

FRANCIS T. ANDERSON. 
Court of Appeals, Richmond, Va. 
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James River Steel Works, Rear Lynchburg, Virginia. 


(Slw Page 113 .) 


blooms for steel rails the cost per ton of rails for coal, labor, wear 
and tear, is put at about $ 6., and the charge for rolling and heating 
at about $15., so that when llessemer blooms cost $48 at the mill 
rails will cost from $65. toJSyo. 

A large store, with a good stock of merchandise, and office and 
bed -rooms attached, 28 excellent dwellings for laborers, each with 
a neatly enclosed yard and garden, with an abundant water supply 
at hand, a stable, etc., arc some of the other improvements con¬ 
nected with these every-way well ordered and appointed works, 
where everything has a thrifty, attractive and business-like look. A 
cooper shop supplies all the kegs, etc. that will be used, and a fully 
equipped repair shop is attached to the main building. 

This company has a 20-ycars lease on 3,000 acres of iron ore 
land, in Pittsylvania and Franklin counties, convenient to the 
Virginia Midland R’y. and its branches. It has a contrac t with the 
canal by w r hich all its freight is carried to and from Lynchburg for 
5cts. a ton; at that city is the connecting and competing point for 
three lines of transportation to market that are now in operation, 
and there is every reason to believe that a fourth will soon be 
added, giving to these works unsurpassed facilities for securing 
cheap freight rates, and especially for reaching and supplying with 
rolling-mill and iron-works products the great and rapidly develop¬ 
ing Southern and South-western country, every portion of which 

is reached by the railways radiating from Lynchburg. 

Some $70,000 have been expended in putting these works in the 

excellent running order in which they now are; and farther im¬ 
provements, such as the erection of a foundry, and probably a 
blast-furnace, arc contemplated. Employment will be given to 

All the common labor will be negro, 
which here is not only plentiful and satisfied with moderate wages, but 
is well known to be the very best and most reliable for most iron¬ 
works and mining purposes. The skilled labor will be white, 
drawn at first, necessarily, chiefly from the Pennsylvania mills. 

New River coal, of which 750 tons are on hand to begin with, 
now costs $4.25 per ton, delivered; this will be reduced $r., or 
more, by the opening of the Richmond & Alleghany R’y., allow¬ 
ing $1.25 a ton for it at the mines. The adaptability of this coal 
to metallurgical purposes may be known from the reliable statements 
concerning it in Mr. Morris’ article in this issue of The Virginias. 
It is needed here only for heating and puddling purposes , water sup¬ 


300 laborers, 150 on a turn. 


plying the power. Pig iron can now be obtained from the line of 
the Chesapeake & Ohio R’y. and before long Bessemer pig will be 
one of the abundant products of the James River Valley, both 
above and below these works. 

The mill is already well supplied with orders for rails, especially 
some large ones for narrow-gauge sizes, fish-plates, spikes, bolts, 
etc. Its prospects for doing a good business are excellent; and 

situated as it is, where raw materials of every kind that it requires, 
and food and labor are abundant^ where the climate is favorable for 
continuous operations,and where there are many large consumers of 
its products near at hand, there is no reason why, under good 
management, which it now undoubtedly has , these works should not 
be everyway successful.—We hope this company may have as many 
orders as it can fill, and urge, our people to buy from it. 

We cannot close this notice without calling attention to the fact 
that Mr, R. N. Pool, now of Philadelphia, is entitled to a large 
credit for the revival and complete restoration of these works, as 
well as of others in these states. He has overcome difficulties, ap¬ 
parently unsurmountable, that have deterred others from attempt¬ 
ing the work of restoration and development in our iron and coal 
regions, and, by his persistent presentation of the facts of our 
mineral wealth, he has succeeded in inducing a large number of the 
most wealthy, influential and enterprising men of Philadelphia, 
Hartford and other Northern cities, to invest their money and 
talents in developing the resources of these states. We are all 
placed under many obligations to him for what he has already 
done, and we can but wish him and his associates abundant success 
in that which they are doing and proposing to do. Mr. Pool has 
been a successful pioneer in the developments of recent years in 
the Virginias. 


^YASEINGTON & LEE UNIVERSITY 

GEN. G. W. C. LEE, President. 

Full courses in Classical, Literary, and Scientific 
degrees of Civil Engineering and of Law. 


ics, including those of the professional 


Tiirms:—T uition and other fees in the Academic Departments and in Law, $too; in C»V *1 
Engineering, an additional charge of $15. Board, Lodging, &c., per month, from $ta to $20. 

The next session begins September 16th, 1880, and ends June azd, 1881, 


' For other particulars apply to 


J. L. CAMPBELL. Jr., 
Clerk of Faculty, Lexington, v \ 
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PUBLISnKD MONTHLY, 

■ - - Editor and 





-A. t 340 1C, Main St.. Staunton. V& 


Terms, including postage, per year, in advance, $2.00. Single numbers, 25 cents. 
Extra copins, $20.00 per 100. Back numbers, from the first, can be had at25c each 
AilvcrtiHlnir, per Inch of length or single column (3 columns to a page, as on 
advertising pages), one month, $2.50; two months, $4 00; three months, $5.60; six 
months, $7.50; nine months, $10.00, and twelve months, $12.00; payable In advance. 

M peatmen Number* of this journal are aomotlmes sent to parties supposed to 
have an Interest In the development of the Virginias, or a desire to be Informed in ref¬ 
erence to their resources, Improvement, etc.; they will please consider this an invita¬ 
tion to become subscribers and so help to sustain a paper devoted to their Interests. 

On sale at Hunt) r b Co.’s Bookstore, Main Street, Staunton, Virginia. 


The Mining Statistics of Virginia and West Vir¬ 
ginia for the Tenth Census. .Recent instructions from 

Prof. Raphael Pumpelly, who has charge of the mining sta¬ 
tistics of the 10th Census, direct me to gather thp statistics of 
the following substances in Virginia and West Virginia: 

Alum Mass, Apatite, Asbestos, Arsenic, Antimon 
Barytes, Buhrstones, Borax, Bismuth,— Chrome, Coal, Cobalt, 
Popper, Corundum and Emery, Cements (Hydraulic),— Fluor 
Spar, Feldspar (for potash),— Gold, Granamite, Graphite, 
Gypsum and Plaster, Grindstones, Millstones, Honestones, 
(Novaculite, &<?.),— Glass Sand, Green Sand,— Infusorial 
Earth, Iron Ores, Iron Pyrites,— Kaolin,— Lead, Lignite, 
Lithium,— Manganese, Mica, Molybdenum, Mercury,— Nitre, 
Nickel,— Ochres, Peat,— Quartz 

thio, Slate, Silver, Slate Pencils, Soapstone (Steatite), Soda, 
Talc, Tin, Tungsten,— Zinc. 





taken as authoritative everywhere, and no pain should bo 
spared to make them worthy of the consideration they will 
receive. The preparation of these statistics is an honorable 
and instructive task, but one which calls for industry, tact and 

The co-operation of owners and operators is essen¬ 
tial to the success of the work, and they should be made to 
understand that the work is undertaken in their interest.” 

The essential points of information desired are: (1) Name 
and exact location of mine or quarry; (2) Amount of product 
for census and previous years Binee 1870; (3) Value of product 

at the mine or place of shipment; (4) Average number of per. 

sons employed, distinguishing between those over and those 
under 16 years of age; (5) The amount of wages paid during 
the census year; (6) The amount of and value of materials, 
powder, lumber, etc., consumed in the census year; (7) The 
power used in mining operations, preparing ores, etc.; (8) 

Broad details of machinery, its horse.power, &c.; (9) No. of 

horses and mules used and their value; (10) The markets for 
the products and the routes and freight rates to them.—In¬ 
formation of every kind, the more detailed the ’better, in refer¬ 
ence to the extent and character of mineral deposits, the cost 
of mining and marketing them, their development or why un¬ 
developed, the cost of labor, living, etc., is very much desired. 

Finally, those that receive schedules will greatly facilitate 
the work if they will fill .them out, fully, and return them 


This list, of over fifty mineral substances, greatly enlarges promptly,-some that were sent out two months ago have not 


since 1870, or where 



the field of enquiry and investigation in these states and 
makes it necessary to renew my request for information, by 
postal card or otherwise, as to ownership and localities where 
any of these substances have been mined during the census 
year, from May 1st, 1870, to June 1st, 1880, or at any time 

exist in considerable quantity but 
have not been mined.'* I will be under renewed obligations to 
the newspapers of Virginia and West Virginia if they will 
give the same general publicity to this request that they gave 
to one issued last June. 

The statistics already gathered show a large and most grati¬ 
fying increase in these Btates over those of 1S70, and if all 
persons in any way interested in our mineral wealth will aid 


as yet been returned. 


Staunton, Va., Aug. 1st, 1880. 


.Jed. Hotchkiss, 

Expert Special Agent. 


Acts of the last Va. Legislature.— The General Assembly of 


passed 


11 


Acts and Joint 


Resolutions’* that became laws 


me with the information desired I will be able, with 



al¬ 


ready in hand, to make a “return” that will be everyway 
creditable to the mining industries of these states and that will 
lead to a proper appreciation of their great and varied mineral 
resources. 

The statistics of “Mining, in all its branches, which includes 
the production of Coal and Petroleum,” east of the Mississij 
is in charge of Prof. Pumpelly. In the “instructions” to his 
assistants lie says—“It is the wish of the Census Office to 
gather all the information relative to the mining industries 
that is necessary to a tull arid exact understanding of their 
magnitude and their characteristics. The results will be a 



valuable addition to the data on which political economy is 
founded, and will be the bask f rom which to estimate the in - 
crease of mineral production in the future , As they are 
gathered under the direction of the United States they will be 


Those relating to or organizing 
mining, manufacturing, railway and other improvement companies 
were : i. To legalize the organization of the Bristol Coal and Iron 
Narrow-gauge RR. Co. 2. Allowing the Richmond, Fredericks¬ 
burg & Potomac RR. Co. to change site of its Richmond ter¬ 
minus. 3. Amending charter of Richmond & Mecklenburg RR. 
Co. so it can become a corporate body when $5,000 are subscribed 
to its stock. 4. Providing for continued use of convict labor by 
James R. & Kanawha Co. on canal and its railway extension. 5, 
Incorporating the Richmond & Southwestern Railway Co. 6. 
Amending the charter and enlarging the powers of the Royal 1 -and 
Co. of Va., allowing it to extend its railway to the Potomac and 
to Richmond, etc. 7. Incorporating the Va. & N. C. Mining & 
Transportation Co. to mine, transport and manufacture iron and 
other ore in Pulaski, Wythe, Carroll or Grayson counties, and 
build railways to A. M. & O. at or west of Martin’s. 8. Incor¬ 
porating Mt. Vernon RR. Co. to build railway from Alexandria 
to Mt. Vernon, 9. To incorporate the Va. Angora Co. to stock 
a part of the mountain region of Va. with pure Angora, Mexican 
and Maltese goats and other stock, &c. 10. Amending charter of 

Richmond & Alleghany RR. Co. in reference to borrowing 
money. 11. Incorporating the Chesapeake and Idaho Gold and 
Silver Mining Co., to mine, &c. w in Idaho but have its office in 


Norfolk, Va. 12. Authorizing Potomac &: Ohio RR. to record 
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mortgages, etc. 13. Authorizing consolidation of Jamies R. & 
Kanawha Co. and Buchanan & Clifton Forge R’y, Co. 14* In¬ 
corporating Mineral Land Co, of Va„, Ky. and Teen. 15 
porating Staunton & West Augusta RR. Co. itS. A free tele¬ 
phone or telegraph law. 17. Amending charter of Bristol Coal 
Iron Narrow-gauge RR. 18. Incorporating the Mt. Alto 

, with office in Richmond. 




Mining and Land Co, of Va., witn office in Kicnmona. 19 
corporating the U. S Commercial Co.» with limited liability. 20. 

Authorizing tax on assessed value of railway property in counties. 

Amending law in reference to chartering companies by circuit 
courts. 22. Amending charter of Buchanan & Clifton Forge R we ^ done 
R. Co. 23. Incorporating the Luray Iron Co., one of the com¬ 
panies proposing to operate one the line of the Shenandoah Valley 


21 


This map will be based on the already completed triangulations of 


that region by the Coast Survey. 


The first section of the map will 

Md.. south- 


embrace the country extending from Hagerstown, 
westerly to beyond Lynchburg, Va., and will embrace most of the 
developed Virginia “Gold Belt/' especially if the map includes 
Halifax and Montgomery counties, as it ought to. This a move in 
the right direction, one that will aid in directing attention to this 
great gold region, and one that will, incidentally, help to bring 
about a Geological Survey of the States by the General Govern¬ 
ment. This work is in good hands and Supt. Patterson will have 


Personals, Geological, etc., for lily..-. Prof. Win. M. Fontaine, 


RR. 24. Incorporating the Norfolk Knitting and Cotton Mfg. of the University of Va., has been makjng observations in the 
Co. 25. To incorporate the Petersburg. Massanutta & Toledo Mesozoic regions of Chesterfield, Buckingham and Prince Edward 


in the Montgomery gold field, the Pulaski coal and iron beds near 


R’y. Co., to build railway from Brock’s Gap, Rockingham Co., 

D C. 26. Incorporating Martin’s, the Wythe iron, lead and zinc mines, and the salt and 

k ' • n t m . n . « • « m 9 m # . -r* w w « mm 


to Petersburg, Va., 




Jeffersonville & Marion Turnpike & Telegraph Co 


Prof. J. L. Campbell 


27. To in- of Smyth and Washington. 

corporate Shenandoah Valley Mining Co., to'operate on Shenan- of Washington and Lee University, has worked out a geological 

doah Valley RR. 28 . Authorizing Richmond, York River & 360110,1 of Little North and Church mountains and vicinity in N. 

E. pari of Rockingham, showing location and relations of lead and 


zinc ores and of Clinton (V) and Oriskany (VII) iron ores; he has 


Chesapeake RR. to borrow money. 29. To incorporate Broad 

Creek Toll Bridge & Turnpike Co., in Princess-Anne. 30 
Amending charter of New River RR ., Mining and Manufacturing made a ^ eo ^°^ ca ^ reconn( .>issance of the Montgomery gold 

Co. and changing its name to New River RR. Co., and allowing fie,d > and the W y‘ he and Pulaski iron - ,ead - zinc and coal re gions, 

3 E. In reference to sale and is now at work on tbe 8 eneral and economical geology of Pur 


it to branch into any part of S. W. Va, 



gatory and Garden mountains in Botetourt 


Prof. J. J. Steven 


of J. R. & K. Canal to a railway Co. 32, 

& Ohio R’y. Co. to construct a branch from near Hanover June- son (who has had charge of the geology of Greene, Fayette, 
tion, etc., to Chesapeake Bay, etc. 33. Allowing railways to Washington and Westmoreland counties, the southwestern ones of 
build branches 20 miles long. 34. Amending charter of Valley ^ a,> * n tbe bituminous coal field, for the 2nd. (.Geological Survey of 

RR.. Co. 35.Authorizing James R. & Kanawha Co. to sell out to * a . } * ias ® n * sbe< .* car ^ 1 . 1 * measurements ar 11 d ex l J * ora 1 * ons 1 n ^ * r . 

Richmond & Alleghany RR. Co. 36. Requiring Co. Supts. 0 f ginia s part of the “Great Ohio Coal Basin in Lee, Scott, I.Mel,. 

Schools to make reports of minerals, &c., to Commissioner of enson > Wise and Buchanan, and prepared an elaborate paper on 

Agriculture. 37. Incorporating Seaboard Manufacturing Co., to the wt,idl be will publish through one of the learned societies 

make leather, cotton goods, &c. 38. To incorporate Warren ton °[ Philadelphia. Prof. S. has had a large experience in the study 

& Fauquier White Sulphur Springs Turnpike Co, 39, Amending 0111 the northern p<.>rtion of the Great (.)hio (.oal Basin, in Pennsyl- 

charter of Broad Creek Poll-Bridge and Turnpike Road Co. and vania and 0hio > where k is most developed, so his conclusions on 
changing name to Broad Creek &*London Bridge Turnpike Co. die ^ a * l )arl dr * s basin will be exceptionally valuable and con- 
40. To incorporate Mineral & Lumber R’y Co. to build railway clusive Wc learn that .the analyses of the coals he collected 

from Clover Hill in Chesterfield to Hardwicksville in Buckingham, made McCreath of the Pa. Survey, show surprising results in 
etc. 41. Authorizing James R. & Kanawha Co. to build railway P IJ,, *fy and calorific properties. 1 his report will be eagerly 


f 


looked for, 


Prof. Shaler, of Harvard University, the Director 


along its line. 42. To incorporate the Barboursville (Orange Co., 

Va.) Mercantile and Manufacturing Co. 43. To incorporate the ( . d tbe ^ eob Survey, and his corps are at work on the geology 

Virginia Mineral R’y. Co. to operate in Pulaski, Wythe, Carroll of the countr y traversed by the Richmond and Southwestern R’ 

working westward from Gloucester. We hear of them in Chester- 


and Grayson counties. 44. Incorporating Walker’s Creek Bridge 
and Turnpike Co., in Giles Co. 45. To incorporate Seaboard Powhatan 


f 


Cumberland and Buckingham. If this dis 




Cotton Compress Co. 46. Authorizing consolidation of Rich- ^“guislied geologist can complete the exhaustive survey of the belt 

mond & Alleghany and Buchanan & Clifton Forge railway com- P ro P osec ^> one 2 5 mdes on eac b s ^ e of the R. & S*W. R y., he 

To incoporate Baltimore Cincinnati & Western R’y. wU1 8 ive the world lhe most extensive detailed geological survey 
Co. 48. Amending charter of Dan Valley & Yadkin River Nar- y et made in V,r 8 ,ma - one covering over 2,000 square miles of her 
row-gauge RR. Co. 49- Authorizing purchasers of Va. Midland terrltor y and crossing, more or less, all of her gnpid divisions and 

RR. to issue stock. 50. To incorporate Richmond & West Point S eolo S ,cal formations.-Profs. Leidy and Willcoxof the University 

Terminal R’y and Warehouse Co. 51. Incorporating Iron Co. of Pa '’ ^ OIlel Uafay^tc College, and Mr. Meehan of the 

Va., to operate on line of Shhenandoah Valley RR. 52. Incor- Gardener’s Monthly, representing the Pa. Academy of Sciences, in a 

To incorporate the tour sc ^ ent ih c observation and collection, called upon us on 

•JP mT * % • #» m. ▼ - * .-nB « • n » * * t t m 


porating Halifax & Pittsylvania RR. Co. 

Southwest Virginia Improvement Co. of Pulaski Co. 54. Incor 


their return from North Carolina and we had the pleasure of ac¬ 
companying them over portions of 
the 



Chesapeake & Ohio and of 



ley railways and calling their attention to the grand geolog- 
ical sections there displayed. They were delighted with 



porating Portsmouth and Deep Creek Turnpike Co. 55. Amend¬ 
ing charter of Warm Springs Valley RR. Co. 56. Authorizing 

voting a tax in Augusta county to macadamize its roads. 57. 

Amending turnpike law. 58. Amending charter of Va. Angora 8 eo ^°S* ca ^ and botanical wealth, the charming scenery and the 

Co. 59. Incorporating Alleghany Coal and Iron Co. 60. To 8 enenU fertility and thrift of the portions of Virginia and West 

incorporate White Rock RR. Co. (Wythe, Smyth and Grayson v 'rg'nia that rhey saw. Prof. Porter was especially pleased with 

counties). 61. To incorporate Norfolk & Portsmouth Terminal the vicinity of the Hawk s Nest, on New River, W. Va., as a field 



I 


y., Wharf and Warehouse Co 


for the botanist. 


Prof. W. C. Kerr, the State Geologist of N. 


C,, has been visiting the “bright tobacco” counties of Virginia 


It appears from this list that over one-fifth of all the laws en- , . ^ , , 

acted by the last legislature had reference to railway, turnpike and T" g T TT’ “"“T* * ° f ^ndmak.ng 

mining and manufacturing companies. observations for a “Tobacco Production ~-' " - 


Tobacco 


The Gold RfifjiOl Of H10 Atlantic Slopi, from Maryland to Ala- which he has eminent qualifications. 


report and a 

Soil Map” that he is preparing for the Tenth Census,—duties 

T. L. Ragland of 



Maj 


bama, is to be mapped by the I J. S. Coast and Geodetic Survey. Halifax county, Va., the highest authority in 



country in 
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reference to the cultivation of tobacco, and who, very properly, 

has been made an Expert Special Agent of Census for the collection 

of the statistics of tobacco and whatever pertains to its production 

and manufacture in Virginia and West Virginia, has been on his 

round of observation in Midland, Piedmont and The Valley, in 

Virginia, and has now gone to Trans-Apalachia in West Virginia, 

visiting all sections where tobacco is grown. Maj. R. examines 

•* 

the soils on which the various kinds of tobacco are raised and 

takes samples of them for analysis, and when done he will have the 

» 

materials in hand for the construction of “Tobacco Production” 


and “Tobacco Soil” maps of Virginia and West Virginia 

which he will have prepared to accompany his report.-P. W. 

Sheafer, Engineer of Mines, of Pottsville, Pa., (one of Prof. H. D. 
Rogers’ assistants in the First Geological Survey of Pa.), a greatly 
esteemed authority in all matters pertaining to anthracite coal in 
his state, has recently examined the coal and iron deposits of Pu¬ 
laski Co., Va., near -Martin's on the A, M. & O. RR. He has 
favored us with a copy of his “Report on the Altoona Coal and 
Iron Co.” (9 pp. 8vo.), dated July, 1880, containing the results of 
his observations and analyses of some of the iron ores there found. 
Of this report we shall have somewhat to say in a future issue.- 


The Bedford Iron Mining and Manufacturing Company owns 

and controls several thousand acres of mineral lands lying on the 
eastern slope of the Primordial or Western Blue Ridge, there the 
more prominent mountain range, in Bedford county, Va., the 
lands extending from southwest of the Atlantic, Mississippi & Ohio 
RR., just east of where that railway crosses the Blue Ridge, the 
Western one, near Blue Ridge Springs station, across that road 
and for several miles to the northeast of it,—in fact they include 
most of the eastern slope of the mountain, here consisting of spurs, 
foot-hills and intermediate ravines and narrow vaHeys, drained by 
Goose Creek of the Roanoke, that lies between the Arcadia Iron 
Property (so fully described in the July No. of The Virginias) 
and the A. M, & O. RR.; the country traversed by the extension 
of the iron ore belt of that property to the southwest. Through 
the courtesy of some of the officers of this company the Editor, 
about the middle of last month, had an opportunity for visiting its 
mineral lands and inspecting the very remarkable exposures that, 
by the expenditure of a few hundred dollars, have been made, of 
massive stratified beds of specular iron ore (red hematite, or hema¬ 
tite proper), through more than a mile of N. E.-S. W. strike, 
across the spurs and ravines of the eastern slope of the Primordial 


Mr. E. R. Benton, Expert Special Agent of Census, has been very Blue Ridge 


busy collecting, for analysis, samples of the ores of Virginia. We 
have heard of him all along The Valley and the people commend his 
industry and energy in the very important work he has in charge. 
It is of the utmost importance that the quality as well as the quan 
tity of our mineral resources shall be fairly and fully shown in the 
forthcoming census reports. He has (August 18th) sent his last 
samples of Virginia iron ores to Professor Pumpelly, having spent 
four months in sampling the Virginia iron ores. He will now sam¬ 
ple those of West Virginia.-Major Jed. Hotchkiss, Expert 

Special Agent of Census in charge of the Mining Statistics of Vir¬ 
ginia and West Virginia has been visiting the iron, coal, lead and 
zinc mines along the A, M. & O. RR., in* Bedford, Roanoke, 
Montgomery and Wythe, noting their topographical and geological 
location, characteristics, condition, etc.; collecting information of 
all kinds in reference to the mineral deposits of those counties, and 
verifying, on the spot, the “returns” of operations- He has already 
sent in a considerable number of “completed returns” and many 
“General Notes.”--Hon. W. H. Rufiner, Supt. of Public In¬ 

struction in Va., has been delivering a course of lectures on geolo¬ 
gy to the 500 teachers assembled at the 6-weeks Normal School 

now in session at the University of Virginia.-J. Blodget Britton 

of the “Iron-Masters Laboratory,” Philadelphia, is at his summer 
home in Warrenton, Va., where he has recently established a well 
appointed branch of his laboratory for technical and experi¬ 
mental work. 

The Excelsior Iron Mine, on the lands of Mrs, Deane on the 
western slope of Peter’s Mountain, Alleghany Co., Va., about 2 % 
miles from Excelsior Switch of the Chesapeake & Ohio R'y, 217 
miles west of Richmond, has, in the last few months, been success¬ 
fully opened and well developed by Mr. T. G. Trice, the lessee,— 
he has not only exposed a large body of ore but has constructed an 
excellent wagon road to it and mined and hauled a thousand tons 
of lump ore to Excelsior Switch of the C. & O. R'y, where it is 
now piled up ready for shipment and awaiting a purchaser, as 
Mr. Trice states in our advertising columns. 

We visited this mine on the 14th inst. and found it some 450 ft. 
above the valley of Dunlap's Creek in a bench of the western slope of 
Peter’s Mountain, as a stratified bed from 8 to 10 ft. thick, dipping 
moderately to the eastward, the ore resting on a solid sandstone 
stratum and generally overlaid by about a yard of fire clay and a 
few feet of soil, but outcropping at the escarpment and on the 
surface of the bench and where cut by ravines, so that large quan¬ 
tities of it can be readily mined. From its position and general 
characteristics this appears to be an extensively developed stratum 
of high grade Clinton (No. V.) ore.—J. Blodget Britton analysed 
a surface sample of it, in May, 1880, and found it to contain in 
100.39 parts, 13.73 silica, 0.63 alumina, 73.14 iron sesquioxide, 
0.21 manganese protoxide, 1.09 phosphoric acid, 0.08 sulphur, 0.49 
lime, 0.24 magnesia, and 10,81 water; its metallic iron was 51.20 
per cent, and phosphorus 0.48. 

We have rarely seen a pile of ore the size of the one Mr. Trice has 
at the railway so equally good and uniform in character, and would 
advise anyone wanting a superior article of brown hematite to 
correspond with him. 


The stratum of ore here revealed by the removal of a few feet of 
earth, generally less than three, appears, from the imperfect sections 
of it that have been cut, to be from 3 to 6 feet thick and in the 
crest of an anticlinal or arch.' It has been exposed at a number of 
points both in the hollows and on the spurs of the mountain, and 
through a range of over 300 feet of elevation, as between the hol¬ 
lows and spur-crests, and of from 600 to 700 from the water level 
of the little valley traversed by the railway, near at hand, which is 
the drainage trough of these lands. So the ore exists in vast quan¬ 
tities above water level and in the most. favorable conditions for 
mining by open cut or level- and drainage-free drift, and where 
gravity roads, from one-fourth to three-fourths of a mile long, can 
be made to carry it to the railway. 

The ore of this stratum, so far as exposed,~ls massive, compact, 
and quite uniform in appearance. Thirty pounds of it, a sample 
from near the surface, were sent to J. Blodget Britton, and his 
analysis of May 6th, 1880, gave the following composition in 100 
parts:—45.27 pure metallic iron ; 19.04 oxygen with iron ; 26,53 
silica ; 2,48 water; 4.98 alumina ; o. 29 lime ; trace of magnesia ; 
no sulphur; 0.494 phosphorus and 0.636 oxygen in phosphoric 
acid; 0.12 oxide of manganese, and o. 16 loss and undetermined 
matter. Another sample, analysed May 18th, 1880, contained 
48.12 per cent, pure metallic iron, 23.57 silica, and 0*628 phos¬ 
phorous, the only ingredients for which it was examined. The 
silica in this ore fs largely “free.” 

Near and on each side of the railway, on the same estate, brown 
hematite iron ores, of a superior quality, are abundant, as are also 
beds of excellent limestone suitable for flux.—Under all circum¬ 
stances it seems to us that here is one of the very best of locations 
for immediate operations in the mining and shipping of iron ores 
and for the erection of blast furnaces. The A. M. & O. RR. runs 
through the property and its policy is one that fosters new enter¬ 
prises by giving them favorable rates for transportation. We hope 
some of the strong iron men of the North will join this company 
and help to develop its great stores of iron. We shall hereafter 
have more to say about this matter. 

A Combined Coukmg-Can and Dinner.Pail, chiefly for the use of 

workmen and others who have to take their meals with them to be 
eaten away from home, has just been patented by Rev. John B. 
Haskell of Staunton, Va. We helped to eat a warm supper of 
meats, biscuits, corn bread, coffee, etc., taken from some of these 
dinner-pails seven hours after these articles had been put hot into 
them, and can testify, from the proof of the eating, that we 
had an excellent warm meat .—This invention will prove a great: 
blessing to the laborer and help materially in promoting his com¬ 
fort and his health and in giving him the continual feast that comes 
from a well digested dinner. We welcome this Virginia invention 
and commend it to our miners and laborers of every kind. 
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The 1 sozoic Fora in Virginia. 

By Oswald J. Heinrich, Mining Engineer, 


During the last twenty yearn much lias been done to inves¬ 
tigate and define the Mesozoic formation of the United States 
alonja; the Atlantic States, as well as in the Territories. The 
investigations of Professors Hitchcock, Emmons, Hayden, H. 

D. Rogers, and those now in progress in connection with the 
geological surveys of Pennsylvania and New Jersey, under the 

various eminent leaders, have given decided answers to many! LKA% 

: * i *V 6 j xi „ lines of demarcation are often obliterated, 

questions formerly existing, and will throw, as they have 

already done, much light upon the character of this interest-!^ 

ing formation. It is much to be regretted that this formation, ' v 

Y - « • , « rii 1 . H TT* • _ * . _ __ Jl i? 1 Jt _ jO 3 * 1__ „ 


B. The Middle-Eastern Division. 


1. Taylorsville deposit . Containing the territory of sand¬ 
stones and slates, underlying the Tertiary strata about the- 
South Anna River, from the North Anna River to Ashland, 
Hanover County. 

This tract, which is not well defined, is of a somewhat trape- 
zoidieal shape. In consequence of the easy decomposition of 
its constituent rocks, and the difficulty of distinj®;oiishIng the 
Mesozoic debris from that of the underlying Eozoic rocks, 
which are almost identical with the Mesozoic in material, the 


Beginning at the head of Meehump Creek, near the C. and 
, south of Hanover .Courthouse, the boundary extends 
in a nearly westerly direction to the headwaters of Beech 



This iB the more to be regretted, because . , 

o easterly direction to the 

Oi mi . _ a. ... __• •_„ 


no public attention. 

Professor Rogers pointed out the economical value of some 


eigliborhood of Chesterfield depot. 

.. a - f - * * ^ • Q m- The tract, comprising nearly all the area between this bound- 

ite deposits. In order Lopreserve heresuLs O a ser os o ap( , ^ N( * rth A * na R f ver ifl abont 8 miles wide between 
observations and explorations conduced the re during th 4 extreme east and west points, and 10 miles long in its 

public records ot the former investigator, I beg to submit the n Taylorsville is situated nearly in its centre 

lollowmg remarks to the Institute. \ ^ Springfield deposits, or Springfield coal basin, a 

I. Geographical Distribution of the Mesozoic Formation small isolated basin, near Hungary Station, on the R. F. and P 


in Virginia, its Outlines and Area. 
Probably more than in any other of the Atlantic 


tates, or 


RR., in Henrico county, a short distance south of Cliieka- 
liominy River. 

It is a basin of elliptical shape, and extends southwest to 


,| IPIP! # H I ,|| | Sl — i t '11 r'llo 11 « m II 1 J | V * • V m. If VI-JW WV* 

in the Territories, this formation occurs in Virginia in isolated t j ie ] u » ac j waters of Deep Run. It is situated northeast of the: 
tracts and patches of greater or less magnitude, some being or 

very limited extent. They appear so now, at .least, but by .. 

observing them upon the map, a former connection between fQ rina tion 

the tracts may be traced out, by considering the lines of bearings, 

and comparing the geological structures in Virginia amongst 

themselves, as well m with those extending into the border 

States, North Carolina and Maryland. It is also indispensable 



main body and east of the northern spur of the next tract, Nov 
3, but entirely isolated from it by nearly three miles of Eozoic 

ts length northeast and southwest of the main 
axis is about 2 miles, and its width abont one-fourth of a 
mile; its area is about 1.6 square miles. The old Deep Run 
coal mines have been workea in this basin. 


, . . j . . The 12ickmond deposits, or Richmond coal basin. This, 

iki take into consideration the elevation now presented by the g Cnera ]iy known as. the Richmond coal field, is by far the most 

topography of the country (see Map, Plate I). .. important of the deposits. It extends from the northern 

l» °r a clearer conception of the facts it will >e necessary first coun ^y ]; nes 0 f Goochland and Henrico counties across the 

to dehne the outlines c.>f the various tracts, and for a guide we j ame8 R; ver to the Appomattox River, lying in Powhatan, but 

win follow the statement m the various annual reports of I ro- inain]y in Chesterfield County. 

fessor IV- B- Rogers, which, unfortunately, are now almo*. About 11 miles west of Richmond it' extends upon both 

ill accessible. They may be enumerated m consisting ot four s ;j e8 0 f the James, but mainly upon the south. Its shape 

«r! * .rv if% + nrst /l/\nRln iPNonmi ♦ham iririi o i in ovois wimmir# i . . - A . . „ _ JL. 


:» 


divisions or two double ranges, their main axes running very 
nearly in parallel lines to each other, and also parallel to the 
main course of the Blue Ridge mountains, with a bearing from 
S. 30° to 37° W., the ranges being also nearly the same dis¬ 
tance from each other. Proceeding from the east to the west, 
and also from northeast to southwest, in the line of trend 
for each, we may designate the following divisions, viz : A. 
the Eastern ; B., the Middle-eastern; C., the Middle-western ; 
D. the Western division; each consisting of numerous tracts. 

A. The Eastern Division . * 

1. Petersburg deposits . Extending from Richmond to Peters¬ 
burg, Chesterfield County, and further south to Greensville and 
Brunswick counties. 

Its shape, rather irregular in outline, is nearly that of a 
right-angled triangle, stretching in its western irregular bound¬ 
ary from Richmond to Petersburg in a nearly meridional line, 
thence in a northeast course, defined by the overlapping rocks 
of the Tertiary formation, towards City Point, on the south 
bank of the James River, and from there in a northwest course 
across the James River about one mile east of the neck at 


Dutch Gap, thence in a course a little less northwest to Rich¬ 
mond, where it is exposed in the ferruginous sandstones, the 
lowest stratum in the valley of Shockoe Creek. It can also be 
noticed upon the top of the table-land stretching beyond the 
city along the James River to within two or three miles west 
of Richmond, in isolated patches, in Henrico County. 

Its entire length would be about 33 miles from north to 
south, and 8 miles from east to west at City Point, comprising 
an area of about 95 square miles. 

2. Further south the formation occurs in Greensville County, 

west of Hicksford, and also in the adjoining county of I.rmiB- 
wick, east of Lawrenceville. None of these regions have yet 
been accurately defined. 

•From the Transactions of the American Institute of Mining Engineers. 
Bead at the Philadelphia Meeting, February, 1878, 


somewhat resembles the contour of a plum, with its peduncle 
pointing north, formed by a narrow branch extending north¬ 
wards from Tuckahoe Creek for about six miles, averaging 
about one mile in width. 

We will commence to trace its boundary at its northern 
extremity in the northeast corner oi* Goochland County, above 
the head waters of Little Tuckahoe Creek at the northern apex 
of the triangle formed by the “Three-chopped,” the Manakin. 
Ferry, and Pounce’s Tract, or Westham roads. It here crosses* 
the first mentioned road, about half a mile east of Little Tuck¬ 
ahoe Creek, intersecting the main Tuckahoe Creek near the 
Carbon Hill pits, and running almost due meridionally, 
forms the east boundary of the spur. It now bears southeast, 
towards the James River, crossing the same a little above the 
United States Arsenal, turning again in a nearly due meridion¬ 
al course in an irregular line (in consequence ol some smaller 
outlying patches) to the R. and D. RR. about half a mile 
east of Coalfield Station, and a little west of Falling Creek, 
where we come into the neighborhood of the oldest coal mines 

5 




in the country, the old Black Heath, HStna, and Midlothian 
Then continuing nearly in the same direction, and maintain 
ing a course a little east of the road leading trom 
south to the Genito road, and passing through the western 
part of St. Leger’s farm, the boundary line crosses Swift Creek 
a short distance below the mouth of Dry Creek ; continuing 
in this direction, and a little east of Dry Creek, for a short 
distance, it bears now into a course about S. 22° W., striking 
the head waters of that creek ; turning still more westward, 
about, about S. 57° W., it strikes the Clover Hill Railroad 
about half a mile west of Summit Station, and resum in ^ 
the former less westerly course, it passes about half a mile east 
ofWinterpoek Creek, crossing the Devil's Bridge road about 
five-eighths of a mile east of the creek, and maintaining nearly 
the same! course it strikes tine Appomattox River about on j 
mile above Eppes’s Falls. 

From tliis point the boundary nearly coincide* with the 
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course of the river as far as Winticomack Creek. This forms 
the southern extremity of the deposits, there being very few 
exposures of the sedimentary rocks south of the fiver. Now, 
abruptly turning to the north.west and following very nearly 
the course of the river, the boundary line strikes obliquely 
across it, as is shown by the Eozoic rocks about one mile be¬ 
low Bevil’s Bridge, whence it passes to the mouth of Sappojny 

the course of the river to near Goode's 




Bridge, presenting one or two small patches of the sedimenta¬ 
ry formation on the south side. 

Assuming now a course nearly due north,'the boundary 
crosses the road from Colesville to Genito, about half a mile 
east of Skinquater Creek, and continuing a little east of that 
creek, it crosses the road from Chesterfield Courthouse to 
Genito, about half a mile from the creek ; thence it is extended 
so as to intersect Swift Creek about one mile below the road 
from Genito to the main Buckingham road, crossing the latter 
about one mile east of their junction. Bending more east- 
wardly, pursuing the Dittoway branch of Jones’ Creek, and 
then the creek itself for some distance, it crosses the James 
River in a line east of northeast, about a mile and a quarter 
west of Manakin Town ferry. Passing northeast on the north 
side of James River by Dover Church, the boundary line in¬ 
tersects the broad branch of Tuekahoe Creek a short distance 
above its month; turning then abruptly northwards, even a 
little west of north, and forming the western boundary of the 
spur, it crosses, the Three Chopped road a little east of Big 
Tuekahoe Creek, and after keeping its course almost due north 
rounds off and strikes the ]>oint at which we started to trace 
the boundary. 

The main body of this area, as delineated above, is accom¬ 
panied by a number of smaller branches and outlying basins, 
which either are entirely separated from the main body, or, as 
it is frequently the case, form only ^ranches of the main body, 

produced by local anticlinal ridges of greater or less magni¬ 
tude. Among the most important on the eastern boundary 
are those which occur south of the James River and the R. 
and D. RR., in the neighborhood of the National and the 
old Black Heath mines, the Union mines (Greenhole), east oi 
the Midlothian, and some still less extensive at the Clover 
Hill mines, near the southern extremity at the Appomattox, 
all of them in Chesterfield County. Upon the western margin 
we notice a branch west of Sampson’s Mill on the north side 
and west of Jones’ Creek upon the south side of the James. 
Extending from a short distance north of the river, this prong 
unites with the main body near the Dittoway branch and 
the upper part of Jones’ Creek in Powhatan County. 

Including the northern spur the length of this basin will be 
about 31 i miles, over 24 miles of it in the main body. The 
width varies from 7£ to 10 miles, comprising in all an area 
of about 189 square miles. 

C. The Middle-Western Division. 

1. The A quia deposits . Including the sandstones and slates 
underlying the Tertiary strata about the western bank of the 


west of Stafford Courthouse; turning now more abruptly to 
S. 07° Wit crosses Potomac Creek about one mile west of 
Wallace’s mill, arriving at its most western 'extremity. From 
this point it gradually rounds off through a southerly bearing 
into a course about S. 37° E., towards Fredericksburg, crossing 
the Rappahannock about one mile west of Falmouth ; thence 

30° W., so as to intersect 
three miles from town, and passing 
along Hazel Run it crosses the same still further west, nearer 
its headwaters, forming another extreme western boundary. 
It now assumes a northern bearing, crossing Massaponax River 


it curves again westward 



about three and a half miles west 



R. F. & 



HR., and 


curving first east to form the southern margin of the form 
tioii, it crosses that railroad about one mile south of Massapo 
ax River, running N. 60° E., nearly with the course of 

ds the Rappahannock, to appoint below the mo 





) 




Potomac, from Mount Yernon across Fredericksburg to the 
Massaponax River, in the counties of Fairfax, Prince William, 
Stafford, and Spotsylvania, Aquia lying near the centre of its 
western boundary. 

Its shape is that of a narrow border, about four miles broad 
along the Potomac, widening out abruptly at its southern ex¬ 
tremity by bulging westward as the area progresses southward. 
The more northern tract skirts the Potomac from the upper 

” the cliffs at Mount Yernon, which forms the 
northern termination. Its western margin, in a southwest 
course, is observed a little to the east of the old road from 
Fredericksburg to Colchester and Alexandria ; passing east of 
Colchester it crosses Neabsco Creek a little east of the road; 
also Occoquan River, about three and a half miles west of 
High Point at; Gilly Creek. Extending to Dumfries, on the 
Quailtico Creek, an eastern indentation from the main course 
will be observed, pinching the margin about two miles east¬ 
ward. Bearing again more westwardly until it assumes a 
course about S. 15° W., crossing Aquia Creek about three- 
uarters of a mile above Aquia, and below the mouth of 
eaverdam and Cannon Creek, and gradually turning more to 
the westward it passes withtt about a mile aud a half north- 



From here, crossing the Rappalianoek, the eastern margin 
of the formation is formed in a nearly north course by the 
irregular boundaries of the Tertiary formations overlying it. 
About three and a half miles below Fredericksburg it crosses 

the road to Belle Plain, bearing more to the northeast to Po. 

tomac Creek, a little above the church, and bearing still more 
in that direction it crosses Aceakeek Creek at Brook’s mill. 
From here the course changes again to nearly due north, 
crossing Aquia Creek about half a mile below tne mouth of 

Austin’s Run ; turning more to the eastward it crosses. Meadow 

Branch, The balance of the eastern margin to the beginning 
is formed by the river banks. 

Its greatest linear extent from M«mnt Yernon to the Massa- 
ponax is therefore a little over 40 miles, and its greatest width 
at Potomac Creek, or at the Massaponax River, about 8i miles, 
comprising in all a superficial area oi 174 square miles. 

2. The “ FarmviUd ’ deposits, containing the two isolated 

basins upon the north and south side* of the Appomattox at 
Farmvilie, in Cumberland and Prince Edward counties, known 
as the Farm valie coal basin. One, the larger and most north- 
era of them, has nearly the shape of a half moon, with its con¬ 
cave side eastward ; the other, much smaller, has an elliptic 
shape, with the major axis bearing southwest. Farm vi lie is 
situated just between them, the former stretching from the 
north bank of the Appomattox River nearly due north in its 
main extension, the latter from the south side of the same 
river in a southwest course. 

To trace the boundary of the main basin we commence in 

the fork of Buffalo Creek and Willis’ River, as its most north. 

ora extremity. Bearing in a southwest direction it crosses the 
Ca Ira road about a mile and a half from Ca Ira, and east of 
Willis’ Mountain, intersecting Great Willis’ River about 
one mile east of Curdsville, in Buckingham County, passing 
immediatel 
due south 

bears southeasterly towards the mouth of Buffalo and. A .ppo. 

uiattox River, just on the edge of Farm villa 
the Bizarre estate in a northerly course, it crosses a westward 
road to Dry Creek, about one mile west of its intersection with 
the Forest road. Bearing again more to the northward it 

of a mile west of Raine’s tavern, 
_ _^_ 3 intersection of Little and Great 

Willis’ rivers, thence in nearly a northeast couse . 
west of Ca Ira about a quarter of a mile, crosses Raine’s Cret 
near its mouth, and reaches the northern extremity mentioned 

in the beginning. 

deposit measured on its curved axis 
won Id be about 13 mi les, and being ^ on an average a bout 2 
miles wide, its area is computed to about 20.5 square miles. 

The first small basin south of the Appomattox extends over 
the area from the river south'westwardly along the road from 

H am pd ei.i Sidney Col lege to the river, to a bout half a mile 

north of King’s tavern its easterly boundary running nearly 

paral lei with, and and about half a mile east of Buffalo (.’reek, 

terminating again at the Appomattox river at the edge of 
Farmville. It is, in fact, but a part of the main tract north of 

the river, but nearly separated from it for a distance on its west . 

ern boundary just above the junction of the Buffalo and Appo. 

mattox, by the exposure of the Eozoic rocks, from which the 
formation lias been removed by denudation, 
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The length of the tract being about three miles by 1 mile 
wide, its area would be about 2.4 square miles. 

About two miles further southwest, near Prince Edward 
Courthouse, wo approach the last of the basins, which is of 
no oval shape. Its northern margin is visible a short distance 
south of the courthouse. Its western boundary ranges from 
half to three-quarters of a mile east of the main road 
from Charlotte Courthouse to Farmville for about two miles 
to its southern terminus ; the eastern boundary bein, 
by the course of the Briery River, which flows-aloug ana some¬ 
times a little within its margin. 

Less than 2 miles in length and nearly 1 mile wide, its area 
would be about 1.6 square miles. All the Farmville basins 
together comprise, therefore, an area of about 24.5 square miles. 

D. The Western Division, 

a. 

In linear extent, as well as in superficial area, the western 
division is by far the most important. Extending in two large 
tracts from the Potomac River southwestward for 80 miles, 
and from the Dan River northeastward for 60 miles* 


miles, it 





with several exposures of the formation in the interval of 72 

ay be said that it can be traced, more or less, across 
the whole State of Virginia. 

1. The Potomac deposits form the most northern part of 
this division. Commencing in the State of Maryland it ex¬ 
pends from the north side of the Potomac above the falls 
through the counties of Fairfax, Loudoun, and Fauquier, to 
Robertson’s River, in Culpeper. Its shape in Virginia is that 
of a prolonged, nearly equilateral triangle, with its base alon 
the Potomac, its apex in the forks of Robertson’s and Rapi 
Anne rivers, passing uninterruptedly through the counties named 
above. Beginning at its northwestern extremity about Noland’s 
Ferry, and the mouth of Clark’s Run upon the south bank of 
the Potomac, the western boundary extends along to the head¬ 
waters of Clark’s Run and Limestone Creek, in a course near¬ 
ly southwest. Following the east flanks of the Kittoctin 
Mountain it passes a little west of Leesburg, crossing Goose 
Creek at Oatlands or Carter’s mill, the W. & O. RR. about a 
qnarter of a mile east of Aldie, and extending along the base 
of Bull Run Mountain in nearly a uniform course, it crosses the 
Manassas Gap Railroad about a quarter of a mile east of the 
mill at the end of the Gap. It continues close to the eastern 
flunks of Pond Mountain and Baldwin’s Ridge, crossing Cedar 
Run a little below Blower’s Branch, about two and three- 
quarter miles east of Warrenton, whence it bears more south- 
westward towards the headwaters of Licking River, about a 
mile and a half west of Germantown and Fayetteville, cross¬ 
ing the Hedgraan’s River a little below Freeman’s Ford, and 
Aestham’s River above the mouth of Muddy Run. 

little west of Fairfax it intersects Cedar Run a little to the 

*. 

eastward, where it is crossed by the road leading from Fairfax 
to Orange Courthouse; bearing now a little more southwest- 
ward it terminates at its southern extremity at the mouth 
of Robertson’s River, and the south fork of the Rapid-Anne. 

Tracing the eastern boundary from this point we have a va¬ 
riously interrupted exposure of the formation along the Rapid- 
Anne River, for about three-quarters of a mile to Raccoon Ford. 
It now diverges from its former due east course, leaving also 
the river until it touches the Courthouse road, between half 
and three-quarters of a mile towards the south ; it then bends 
a little northwards, curving around so as to strike the river 
about one mile above the mouth of Brook’s Run, and crossingthe 
Rapid-Anne in a northeasterly direction, it passes Brook’B Run 
a snort distance above its mouth, intersecting the road leadin^ 
from Germanna Ford to Stevensburg, at a point a little west 
of the fork near the meeting-house. Thence bending slightly 
towards the north it crosses Mountain Creek, about two miles 
above its mouth, and strikes the north fork of the Rappahan¬ 
nock a short distance above the mouth of Marsh Run. Now 
nrsuing a course almost due northeast it strikes the head of 
k Run a short distance east of Hickerson’s, at the cross¬ 
roads, and, turning rather more towards the nortli passes west 
of Brentsville, and east of New Market, so as to cross the Va. 
Mid. RR., just west of Centre v lie. From this point, contin uing 
in nearly tne same direction, it intersects the A. & W. RR. 
east of the headwaters of Salisbury Plain Run, about four and 
a half miles west of Fairfax Courthouse, the G. & L. RR. at 






ga 



°r two miles below the mouth of Seneca Creek in Maryland- 
Of its prolongation into Maryland it may be stated, that while 
the western boundary keeps nearly the same course, as the 
boundary in Virginia, about parallel with the Monoeacy River 
to Frederick, Maryland, the eastern boundary, after passing 
across the Potomac, quickly bends around to the north, and 
then to the northwest, so as to pass over the Seneca, between 
the mouth of the Dry and Little Seneca, and to intersect the 
Little Monoeacy some distance above its mouth, whence, turn¬ 
ing to the north, afterwards the northeast, it crosses .the Big 
onocacy very obliquely, and shows itself on the B. & O. 
RR. towards Frederick, and farther northeast, in a much- 
contracted area. 

Its entire length, measured along the western boundary, 
from the northern extremity on the Po:omae to its extreme 

frit on Robertson’s River is 74 miles, its width 
upon tne Potomac (being the widest part) about 14J miles, 
making the entire area of country covered by this formation 
about §51 square miles 

is a small area, in Orange coun¬ 
ty, on the south side of the Rapid-Anne, of an elliptical shape. 
It commences at the Rapid-Anne River, near the mouth of Bay¬ 
lor’s Run, thence bearing to the southwest it passes a Bhort dis¬ 
tance east of the mill wi 

touches the river, and continues on a little westward of the 
meeting-house about one mile beyond Barboursville. From 
this point, the most southern extremity, it may be traced a 
little east of the headwaters of Blue Run, and running nearly 
>arallel with, but east of that stream, passes the mill below 
eaver Branch. Continuing in the same direction parallel to 

.vest Mountain, it passes a little 
west of Montpellier, striking the road from Orange Courthouse 
to Stanardsville at the eastern crossing of Baylor's Run; by 
bearing a little northwest it terminates at the beginning. 

About 9 miles long and 2 miles wide at its widest part, its 
area would be abofit 14 square miles. 

3. The James River deposits contain several occurrences of 
the formation about Warminster, on both sides of James 
River, extending into Nelson, Buckingham, and Fluvanna 
counties. They are situated in the wide internal between 

Barboursville and those at I.)anville to be traced below. They 

are less defined, ami consist of morn isolated narrow patches, 
stretching for about eighteen miles from the southwest corner 
of Fluvanna county, about the Hardware River, with a width 
of about five miles, to a distance of about one mile below 
Warminster on the James, where the formation is much nar¬ 
rower, showing exposures west: of Seottsville, below the mouth 
of the Rockfish River, upon the north side, and higher up upon 
the south side of the same, and also below Warminster. Its 
area cannot yet be computed correctly, but would be about 
40 to 45 square miles. 

4 The Danville deposits extend from Falling River, in 
Campbell county, across the Staunton River, through Pittsyl¬ 
vania county, to the north side of the Dan River, just above 
Danville. Its shape is that of a long and narrow strip, wider 
at its southern than northern extremity, with an expansion in 
its contour along the western margin nearer the centre of the 
tract, extending to the headwaters of Stinking Creek. 

Beginning at the northern extremity near the mouth of 
Rattlesnake Creek, in Campbell county, taking a southwest 
course, it crosses the road from Campbell Courthouse to Reid’s 
Bridge on Falling River, about a mile and a half west of the 
bridge, crosses Molley’s Creek, at the lower mill, and continu¬ 
ing in a nearly straight southwest course, crosses Staunton 
River, a short distance above the upper end of Long Island. 
Bearing now more westward to Chalk Level, it passes near the 
main road to Lynchburg at George’s Creek. Thence in a 
southeasterly and afterwards nearly southerly direction, it 
passes one mile east of the White Thorn Tavern at the creek 
of the same name to within two miles east of Competition, 
and taking now a westerly turn crosses Cherrystone Creek 
about two and a half miles above its mouth, and the Banister 
River about one mile east of the mouth of White Oak Creek, 
From here it follows the western flank of the White Oak 


Mountain, passing ' about one mile east of Chestnut & Fitz¬ 
gerald’s store, and crossing Sandy River about one mile east 
of Dal la’s Bridge arrives at the southern extremity of the line 
Dranesville, striking the Potomac River at a point about one | at the end of White Oak Mountain, Here it is inflected by 
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the mountain, and pjisses round its southern edge in an easter¬ 
ly direction to a point about a mile and a quarter north oi 
Bachelor’s Hall, and continues on to within three-quarters oi 
a mile of Dan River, and within about two miles of Danville. 

It now assumes a northeasterly course nearly parallel with 
its western boundary, and intersects the road from Danville to 
Pleasant Gap. in the White Oak Mountain, about five and a 
half miles north of Danville, crossing Sandy Creek near the 
road to Charlotte Courthouse and the headwaters of Shockoe 
Creek it passes within half a mile west of Riceville. From 
here its eastern boundary is almost a straight line across the 
Staunton River, about half a mile below PannePs Bridge, in a 
general course N. 30° E., almost parallel with its western 
boundary to the west of Nowlan’s, and after passing about 
three-quarters of a mile east of Reid’s Bridge it curves gently 
round to the beginning. Its extreme length northeast and 
southwest is 54 miles, its greatest width at Brushy Mountain 
8 miles, but its average width will not exceed more than 4 to 
4£ miles. The area of the formation thus delineated may 


5. I fie Dan h veer deposits comprise the small portion of 
the tract a little west of the former at Smith’s River, passing 
across the Dan River into the State of North Carolina, and 
known there as the Dan River coal basin. Its whole extent is 
about 40 miles long, of which only about 8 miles, the extreme 
northern end, is situated in Virginia, the balance being in the 
counties of Rockingham and Stokes, in the general direction 
from Leaksville to Germantown. The width of the basin var’e? 
from four to seven miles. 

The ontline of the portion in Virginia may be traced by 
beginning at the State line about one mile east of CaseaJe 
Creek, passing northeast in a course nearly parallel with the 
creek to a point a little east of the village of Cascade, thence 
turning westward so as to cross the creek about five miles from 
the State line, and sweeping around to a southwesterly direc¬ 
tion, intersecting Smith’s River near the State line in its 
western boundary. The area of this small portion may be 
about 14 suuare miles. 

The whole area of the Mesozoic formation, as exist¬ 
ing and distinctly traced out in Virginia, amounts, ac¬ 
cording to the areas given, to 1,495 square miles. But 
including the tracts at Hieksford and James River, it will 
amount to over 1,500 square miles. Of this, over 1,150 square 
miles would be comprised in the western, and over 345 square 
miles in the eastern localities; 329 square miles occur imme¬ 
diately along and ultimately overlaid by the Tertiary, and 

I, 166 square miles in the isolated tracts surrounded entirely 

bv Eozoic rocks. 

@# 

II. Description of the Rocks constituting the Formation. 

The principal rocks constituting the formation are sand¬ 
stones and slates of various grades and colors; occasionally 
conglomerates and limestones, shales or fireclays, and seams of 
bituminous coal, as well as a number of accessory minerals 
and igneous rocks are met with. The latter are occasionally 
found to have penetrated the series of sedimentary rocks, 
which display a great variety of color, texture, and solidity in 
rapidly changing strata. 

1. Conglomerates .—With the exception of the occasional oc¬ 
currence of rather coarse sandstones, the conglomerates are 
apparently very few in number. One occupies the lowest 
position in the series, and therefore forms the bottom of the 
oasins, although ItB outcrop is not always perceptible. It con- 


basins, although ItB outcrop is not always perceptible. It con¬ 
sists of large pebbles of quartz, granite, and other crystalline 
rocks, such as epidote, also gneiss and hornblenclic rocks, and 
the Eozoic slates, which formed the bordere of the valleys in 
which the deposition occurred. Even the rocks of the Blue 
’Ridge have given their contingent at some of the localities. 
The boulders vary much in size. No doubt, from vestiges 
found at the surface, they sometimes attain very large dimen¬ 
sions, while pieces of the size of a nut and e ;g are quite com¬ 
mon. The cementing mass varies from a siheious to a highly 
calcareous and argillaceous material, but in many instances 
must be of a very friable nature; highly ferruginous cements 
are also found, particularly in the upper strata of the series. 
Again, as in the Potomac marble, the pebbles are largely of a 
calcareous character, differing in that respect materially in 


various portions of the State. 


The color of the conglomerates must consequently differ 
greatly. Gray and greenish-gray shades, or brown and Ochre- 
ous tints are the most frequent. The largo boulders of granite 
and other crystalline rocks being set tree from their cement by 
decomposition, occur close up to the Eozoic base rocks, and 
may sometimes be confounded with them. 

2. San/lstones .— Tl ese rocks arc represented by a great 
number of varieties. In general they are either of a gritty 
silieious or of a friable argillaceous character. The former 
furnish a tolerably firm, and occasionally even a good ma¬ 
terial for building. 

a . Psephites —silieious and feldspathic sandstones. Most of 
them are entirely composed of quartz and feldspar, the larger 
grains not exceeding generally the size of peas, and diminish¬ 
ing to fine particles of sand. In many instances it is the per¬ 
fect arkose, or feldspathic sandstone, in others, of rarer occur¬ 
rence, the silieious material (in appearance almost a quartzite) 
predominates. This is particularly the-, case in the lowest 
strata of the formation. Mica, principally muscovite, in small 
silvery scales, occurs not unfrequently. 

The quartz is either milky, smoky, or of a bluish-gray opal 
color; it is also frequently colorless. The feldspar is princi¬ 
pally white, or light gray, and often decomposed into kaolin. 
Most of these sandstones, particularly those in which the de¬ 
composition of the feldspar has not progressed so far, effervesce 
strongly with acids, showing the presence of carbonate of lime, 

indicating probably the presence of various varieties of feld. 

spar as, for instance, labradorite. It is a remarkable fact, at 
least in the Richmond deposits, that while in the upper strata 
of the formation only the white or gray-colored feldspar occurs, 
from a certain horizon lower down the flesh-colored orthoclase 
begins to make its appearance. 

The consistency of the sandstones is more or less hard and 
durable; according to the condition of the feldspar, some of 
them presenting a hard and good building material, others de- 
caying fast by exposure. 

The colors of these sandstones are generally white, light- 
gray, and buff. In the eastern range these colors predominate 
in the upper strata. In the lower, some red-colored sandstones 
of a ferruginous character arc found to exist in more or less 
thick strata. Particles of specular iron ore may be detected 
in them, while the coloring matter consists of the hydrous 
oxide of iron. 

In the western deposits, the red-colored sandstones are far 
more frequent, indicating in each instance whence the material 

has been derived to form the secondary deposits. 

Occasionally very dark gray sandstones of the psephitic de¬ 
scription occur, which by all indications must have undergone 

a considerable change through igneous action. They are die. 

tinetly but very closely grained, containing also crystals of 
feldspar, generally of a highly vitreous appearance, imbedded 
in a silieious and apparently vitrified aluminous paste. Even 
the impressions anu carbonized remains of vegetables are 
noticed in it. The rock has frequently a great degree of 
tenacity, and at first sight has a close resemblance to some of 
the porphyritic rocks. They are frequently met with at dis¬ 
torted locations, near the saddles of anticlinals. 

Very few indications of organic remains are met with in the 
psephites beyond some small carbonized vegetable particles of 
the nature of mineral charcoal. Some few strata, generally 
more porous, are either of a light color, with yellowish-green 
spots, or of a uniform dark brownish-green tint. They contain 
mineral oil % which may be readily perceived by its smell, 
when the impregnation is strong, or occasionally even by drops 
of oil collected in small caverns of the more porous rock; they 
also have the greasy appearance and feel. When the oiliness is 
not marked it can still be perceived by moistening with some 
liquid, which will not soak into the pores, as in other rocks, 
but accumulate as a fixed globule. In stronger oil-rocks 
water is sufficient, in the weaker a drop of acid is preferable. 
The drop of water or acid left fall upon the rock, from the 
point of a glass rod, will remain for a shorter or longer time, 
as a perfect- globule on oily rocks, while on non-oleiferous 
rocks it will d© soaked up immediately. There are various 
strata of oil-rocks at certain fixed horizons in the formation. 
So far, their only practical value will be as a landmark for the 
seams of coal. 

k . Psammites, This subdivision of sandstones is also largely 
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represented in the formation, particularly in the western lo¬ 
calities. They are largely composed of argillaceous matter in 
which fine silicious sand, and, out sparingly, larger grains of 
u&rtz, and even feldspar, arc found more or less regulariy 
isseininated. Mica, principally in the fine silvery scales of 
muscovite, But sometimes the black variety, or biotite, is found 
invariably in them, sometimes so largely as to form micaceous 
psammites, which being generally finely laminated, appear as 
micaceous slates. Chloritic minerals also sometimes take part 
in their composition. The principal colors of these sandstones 
are again various shades of rather dark gray, greenish and 
yellowish gray, red and buff. When they contain much car¬ 
bonaceous matter, which is frequently the case, they are dark 
gray and grayish-black. 

While the psephites are most frequently calcareous, the 
sammites show an almost entire absence of calcareous matter. 




hey are also non-oleiferous. They show more indications of 
organic remains, particularly of vegetable origin, as the re¬ 
mains of casts of trunks of trees, the impressions of reeds and 
leaves, which are occasionally converted into coal, lignite or 
mineral charcoal, in the carbonaceous rocks. 

3. Slates and Shales. The argillaceous sandstones are 

assing into real argillaceous or micaceous slates by 

the degradation of their materials into the finest particles. 
Some are entirely free of grit, passing into vitrified clay, shale 
or fire-clay. Some of them retain a tolerably firm laminated 
structure, which in some instances may be carried to a great 
degree of divisibility. But they are, nevertheless, unfit for 
slating, being too much affected by the' weather. In other 
instances, the slates fall into thin angular fragments soon after 
being exposed to the air. The shales of a very fine texture 
are characterized by soon falling into irregular fragments, and 
by decomposing readily into a good clay for ceramic purposes. 
The color of the slates is variously gray, greenish, and bluish- 
gray, dark drab, brown, and nearly black ; in the western dis¬ 
tricts, red shales are also found. The shales are generally of 
light-gray or ash-color. 

Some of the dark-brown and black slates contain considera¬ 
ble carbonaceous and bituminous matter, and some would 
yield a large quantity of illuminating material. Some of them 
when cut by the knife appear almost like brown coal, or the 
impure qualities of the Kanawha cannel. 

Iron pyrites, in a finely divided state, as well in concretions 
and large crystals, is frequently met with in the black and 
brown slates ; also carbonate of lime in concretions, some of 
fibrous texture, and some in scales and small seed-like grains ; 
the remains of a 8)>ecies of Cythere occur in some of the strata. 

In regard to the organic remains the slates, and particularly 
the black slates, otter the greatest treasury among all the rocks. 
The impressions of whole fish, multiudes of scales, small bones, 
and saurian teeth, two species of EsthcHa , Cythcre , reeds and 
stems of Equiseta and Catamites, and also, but more rarely, 
various leases occur, principally in smooth, divisible, most 
argillaceous, but also most fragile, slates. In consequence of 
the bituminous and pyritical nature.of the same, they possess 
in a _high degree the property for spontaneous combus¬ 
tion (j 

4. Limestones . They are confined to a few distinct strata of 
considerable thickness. But they occur not unfrequently in 
the form of scales and crystals of calottes, in streaks, seams 
land concretions of more or less magnitude and in spherical or 
lensiforra shapes. 

They are generally of a close texture or arenaceous, but oc¬ 
cur also as fibrous and crystallized ealcite. The color is prin¬ 
cipally light or dark gray, brownish, or ash-color. A notable 
quantity of carbonate of iron is found in some of the lime¬ 
stones, but not in sufficient quantity to make it a carbonaceous 
iron ore. Upon some of the slabs of limestone perfect crystals 
of gypsum and iron pyrites are found in considerable profusion. 

5. Coal. The coal which occurs in this formation is mostly 
of a highly bituminous character, and must be classed amongst 
the coking and gas coals, both of which qualities it possesses 
in a very high degree. Still at certain localities a less bitu¬ 
minous and even lion-bituminous coal, carbonite, semi-anthra¬ 
cite, and natural coke are met with. 

Physical Characters of the Coals. 

a . Bitvmincms Coal . It is highly laminated, bright black 






jet, highly resinous, thick laminae, generally in thick layers, 
alternating with dull black lamina 1 , of less dimensions. On 
the fresh fracture, which is inure or less conchoidal, it is jet 
black ; lustre resinous, splendent; it splits readily parallel to 
its stratifications, which are strongly marked by the appear¬ 
ance on the surface of the dull variety mentioned above in 
thin film. Its specific; gravity, according to Professors O. P. 
Hubbafd and B. Silliman, is 1.21)2 ; according to Professor 
Johnson, specific gravity, 1.246, and the weight of one cubic 
yard, 2075 lbs. 

contains, on an average, from 30 to 3S.5 per cent, of vola¬ 
tile matter; 50 to 66 per cent, of fixed carbon; 2 to 10,8 
(average of twenty-one analyses, 5.58) per cent, of ash, and 0.6 
to 1.7 per cent of sulphur. 

h. Carlnmite . The true carbonite is probably only a seini- 
bituminous coal, generally witli a large amount of earthy im¬ 
purities. 

In appearance it is of a dark iron-gray or grayish-black 
color, dull, or semi-metallic lustre, compact and even very 
tough, but not hard to cut. Hardness,—=2.5. Specific gravi¬ 
ty, =1.323 Professor Johnson). 

It contains about 11 per cent, of volatile (scarcely bitumi¬ 
nous) matter, 80 per cent of fixed carbon, and from 9 
per cent, of ash, also considerable sulphuret of iron. 

In certain instances it has the property of decrepitating very 
badly. Slickensides are not unfrequently noticed upon it. 

c. Natural Coke . The true natural coke, although the car- 

honite is also generally termed natural c< .>ke, differs materially 

in aspect from the preceding. 

It is of a dark iron-black color, of more metallic lustre, 
porous, and lias, in general, more the aspect of an artificial 
coke than the former. It is found at such places where igneous 
rocks influenced the bituminous coal and deprived it of its 
bitumen. 

d. Semi-anthracite. Under the same conditions as the former 
a volatilazation of bituminous matter lias taken place, produc¬ 
ing in some cases an anthracite coal, which much resembles 
the true anthracite, particularly in the Dan lliver deposits. 
It is hard, of iron-black color, submetallie lustre, ana con¬ 
choidal fracture. 

6 . Igneous Hacks. Penetrating the sedimentary rocks, ig¬ 
neous rocks are occasionally met with in the form of dikes. 
They are generally dolorite, but in. some instances euphotide 
(feldspar-cuphotide, containing sphscrosiderite flourspar in 
crystals and epidote-euphotide). The former are generally 
dark gray or greenish-black, the latter light gray or yellowish- 
gray, very compact, hard, and crypto-crystalline. Ainygda- 
loids are also found with their cavities filled by epidote, quartz 
and chalcedony. 

7. Accessory Minerals. Among the occurring minerals but 
few can be noticed, none being of any importance in a practical 
point of view. 

Malachite , Lihethenitc , and Copper Pyrites arc sometimes 
met with as thin incrustations between the strata of the 
sedimentary rocks; also some of the fossil remains are in- 
crusted by them. 

Gypsum . This mineral is found in the coal mines of the 
James River basin, in a profusion of well-formed crytals upon 
the surface of limestone strata. The crystals lie flat upon the 
joints of the slabs, and in some instances, where space admits, 
they stand in eroet positions, but inclining at an angle to the 
main axes, leaving the distinct tracing of the section of the 
crystal as a print upon the surface of the limestone when de¬ 
tached from it. 

Iron Pyrites. It occurs as the cubic pyrites and marcasite 
in well-defined crystals, also finely disseminated through the 
slates and upon the stratification planes of the coal. It also 
occurs in spherical masses of more or less magnitude, terme* 
“sulphur balls. 

Carbonate of Iron. Among the calcareous concretions arid 
small limestone strata, we may notice some which contain 
notable quantities of carbonate of iron. They are of a dark 
grayish-black color, compact in texture and of an earthy ap¬ 
pearance, differing by nothing else apparently from the other 
calcareous concretions except their great weight. Samples 
have yielded as much as fifteen per cent, of peroxide of iron. 

[To be Continued.] 
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The Montgomery, Va., Gold Field. 

w 

An open letter from Prof. John L, Campbell. 

Maj. Henry Fink, Receiver A, M. & O, RR. 

Sir:—Among the many and valuable sources of mineral wealth 

within reach of your line of railway, “Brush Creek Gold Field/' 
in Montgomery county, merits at least a passing notice. Through 
your courtesy and kindness I have recently been placed in con¬ 
venient circumstances for visiting the locality in question. The 
place was visited in company wjth the Rev. Chas. Miller of Chris 
tiansburg—a gentleman thoroughly familiar with the topography 
of the whole region where the gold is found. 

The area within which the metal has been found lies along the 
S. E. base of Pilot Mountain, chiefly in Montgomery, though 
partly in Floyd county, in what is known as the “Brush Creek 
Valley.” “Prospecting” has been extended for some distance 
along the valley, and gold is said to have been detected at numer¬ 
ous points over an area 20 miles Jong and 4 miles wide—80 square 
miles; but the “washings” hiiherto have been limited chiefly to 
one small branch of Brush Creek on the lands of Mr. John Walters, 
near the line of Montgomery and Floyd counties, and about 12 
miles south of Bang’s, the Christiausburg depot. 

The gold region is beyond the limits of our Great Valley, the S. 
E. boundary of which at this place is Pilot Mountain, a Primordial 
ridge that separates the Valley limestones along its N. VV. base 
from the metamorphic rocks that border it on the S. E. The 
country rocks of the gold region are all metamorphic , and are trav¬ 
ersed by numerous veins of white and mottled quartz, from one or 
more of which the gold has been derived. This is evinced by the 
fact that many fragments of the quartz have been found that con¬ 
tain just such particles of the metal as are washed from the alluvium 
along the banks of the little streams where it Is obtained; and by 
the additional fact that little particles of the quartz are sometimes 
found adhering to some of the little nuggets of gold. 

At the period of my visit the gold-bearing rock had not been 
found in situ , but was obtained solely from the alluvial deposits 
along the banks of the one little branch above mentioned, and 
within a space of less than" half a-mile in length, and only a few 
yards in width. Preparations, however, were in progress for work¬ 
ing in other localities, at which there were promising indications 
that the precious metal would be obtained in paying quantities. 

The particles of gold are generally very small* and are dissemi¬ 
nated through large quantities of the debris of the quartz and other 
rocks of the region. The washing and panning, by which the 
metal is separated, are conducted after a very primitive fashion, 
and must fail to secure anything like the whole of the gold. Im¬ 
proved methods will doubtless be introduced, if the workable area 
is found to be large enough to encourage a sufficient influx 
of capital. 

I was informed that a few individuals commenced work there in 

# 


The Goal and Ooke movement over the Chesapeake is Ohio Railway, 
for the months of May and June and for the 0 months ending Jane 30th^ 
1880, and for the corresponding periods of 1879, in tons of 2,000 lbs., by Mr, 
Charles M. Gibson, Fuel Agent, of the Company, is as follows: 
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The character of the coals moved during the same period is shown in the 
following exhibit: 
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The following is the movement for the first 0 months of the years 1879 
and 1880: 


1879. 1880. 

# 

Fuel for use of Company.... I.. 41.945 65,579 


Shipped at Huntington on the Ohio River ... 37,261 67,862 

Delivered on line of road west of Richmond...... „...,. 13,030 13,901 

“ at Staunton to Valiev Railroad.. 211 76 

“ at Charlottesville to Va. Midland RR.,......... 12,911 20,352 

“ at Gordonsville “ “ ... 138 151 

11 at June!ion to R. F. «fc P. RR.,................ 1,107 §,IS48 

44 at Richmond for consumption, including steam 

tugs fiiitl dredges,......"... 24,946 23,641 

Shipped at James River wharves....................... 63,798 81,218 


Total 


195,347 279,428 


The character of the coals moved during the same period is shown in tlic 
following exhibit: 


From 1st January to 

Cannel. 

Splint & Bit's 

Coke. 

Total. 

June 30,1880....... 

Same period, 1879....... 

Increase, 1880.. 

20,415 

9.087 

242,550 
172,780 1 

10,463 
! 18,474 

279.428 

195,347 

11,328 | 69,764 

2,989 

84,081 


So far the movements of 1880 are largely in excess of those of 1879, for the 
same period. That of cannel coal increased over 124 per cent; that of splint 
and bituminous coals over 40 per cent.; that of coke over 22 per cent.; and 
the total movement is more than 43 per cent, greater. This is a gratifying 
exhibit and it explains why the C. &,0. has recently been compelled to 
increase the number of its coal cars, which it has done from the shops of 
the Tredegar Company, at Richmond, Va. 


May last, and that the number had since increased to about 35 to 

40. They are steady, earnest men who seem to pay all due regard 

to the rights of one another, and of the owner of the land on which 

they are operating. The value of gold (containing a considerable 

percentage of silver) obtained up to the date of ray visit, July 29th, 
was estimated, by some of those engaged in the mining, at about 
$2,500, obtained in two and a half months. 

If the alluvium of many of the branches of Brush Creek, along 
which gold is said to have been discovered, should be found worth 
working, or should the gold-bearing vein or veins be discovered— 
as will doubtless be the case when a proper system of exploration 
has been tried—the introduction of suitable appliances for a more 
complete extraction of the metal will soon follow, and this may ere 
long become an important point of industry within reach of your 
great line of transportation. The field is certainly not unworthy 
the attention of those who have capital to invest in mining opera¬ 
tions. ‘ Yours very respectfully, 

J. L. Campbell, 

Prof, Chemistry and Geology. 

Washington & Lee University, 

Lexington, Va., Aug. ioth, 1880. 


Attention is invit$L—To the excellent 


lienandoah 



Valley 

home, on the Valley Railroad, but a few miles from Staunton, that 
Dr. Eichelberger offers for sale by advertisemant in this issue. 
This is an every way attractive place, highly improved, comforta- 
convenient, easy of access, and in one of the best of neighbor- 
We commend it to the attention of any one wanting a 

The terms of Washington and Lee Univer¬ 
sity have been reduced for the coming session, as its advertisement 
shows. This is not only one of the best institutions for advanced 
instruction in all the land, but it is also one of the cheapest. Any 
young man with capacity enough to acquire *a college education 
can readily find a way for acquiring it by applying to this univer- 

■The James River Steel Work, near Lynchburg, Va., are 


hoods, 
good country home. 


sity.- 

now in successful operation. It advertises its specialties in another 
column. We know that it does none but good work and we hope 
our patrons requiring such railway supplies as it makes will send it 
their orders and so sustain this Virginia enterprise. 
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¥he Iron Ores of Virginia and West Virginin. 


By-Prof. William B, Rogers. 


Editorial Note . 


4 4 



4 l 
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•In the year 1835 the State of Virginia, (then 
embracing what is now Virginia and West Virginia,) organized a 
Geological Survey and appointed William B. Rogers, at that time 

m 

Professor of Natural Philosophy in the University of Virginia, 
State Geologist and put him in charge of that work, Prdf. Rogers, 
aided by a number of assistants, began this geological survey in 
1835 and, zealously and with wonderful ability, can ed it on until 
1841 - 2 , exploring, more or less, every portion of this great State, 
from the Atlantic to the Ohio; and gathering the materials for a 
Geological Map of Virginia—a reduction of which, by himself, 
was given in the June, 1880 , No. of The Virginias —and for a full 
iraport on its geology. During the progress of that survey he fur- 
mished to the Board of Public Works of Virginia, the body having 
^supervision of that work, annual reports, as follows: ( 1 ) For 1835 , 
‘“Report of the Geological Reconnoissance of the State of Vir¬ 
ginia,” published in 1836 in 52 quarto pages. ( 2 ) “Report of the 
iPrqgess of the Geological Survey of the State of Virginia for the 
year 1836 ,” published in 1837 in 14 quarto pages. ( 3 ) 
t)f the Progress of the Geological Survey of the State of Virginia 
for the year 1837 ,” published in 1838 in 24 quarto pages.. ( 4 ) 
Report of the Progress of the Geological Survey of the State of 

published in 1839 in 32 quarto gages. 

ate 


Virginia for the year 1838 

( 5 ) “Report of the Progress of the Geological Survey of the 
of Virginia for the year 1839 ,’* published in 1840 in 161 octavo 
pages. ( 6 ) “Report of the Progress of the Geological Survey of 
the State of Virginia for the year 1840 ,” published in 1841 in 132 
octavo pages. 

These six “Reports of Progress ' 1 were the only reports on the 

geology of Virginia that Prof. Rogers ever published, for soon 
after the publication of that for 1840 the survey was discontinued, 
and his final report, in the preparation of which he had made much 
progress, was never completed, and the world of science as well as 
the State of Virginia thereby suffered an irreparable loss. 

These published reports, unlike most preliminary ones, have and 
always will have a permanent value, and yet they are inaccessible, 
since not more than three or four complete sets of them exist 

The eminent Professor of Geology in the University of Virginia, in 
his introductory lecture, last year, said, “I have been told that a 
complete copy of the reports of Prof. Wm. B. Rogers would com¬ 
mand its weight in gold. It cannot be obtained.’’ 

In view of this rarity of Prof. Rogers’ reports and of the present 
value of their statements in the interest of development in these 
states, we propose to present to our readers, from time to time, 
extracts from these reports, in the exact words of the author, grouped 
by subjects and arranged in the order of their publication, with 
some explanatory notes made necessary by the changes and devel¬ 
opments that have taken place in the 40 odd years that have passed 
since their appearance. 

We now begin, and will continue until fcompleted, the publica¬ 
tion of all that is said in Rogers' reports about the iron ores of Vir¬ 
ginia and West Virginia , arranging the statements, as far as may 
be, topograpically as well as geologically; an arrangement that 
can be readily comprehended if reference is made to Rogers’ Geo¬ 
logical Map of the Virginias that is already in the hands of our 
readers, and that will be, substantially, as follows : 

1 . The Tertiary iron ores ; those of Tidewater in Va. 

2 . The Archaean iron ores ; those of Midland, Piedmont and the 

Eastern Blue Ridge, in Va. 

3 . The Mesozoic iron ores; those in Mesozic areas of Mid¬ 
land, in Va. 

4 . The Primordial iron ores; those of the Western Blue 
Ridge, in Va. 

5 . The Middle and Upper Cambrian Iron ores; those of The 

Great Valley, &c. s in Va. and W. Va. 

6. The Silurian iron pres; those of Apalaehia, in Va. and W, Va. 



7. The Devonian iron ores; those of Apalaehia, in Va. 
and W. Va. 

8. The Lower and Middle Carboniferous iron ores; those of 
Trans-Apalaehia, in Va. and W. Va. 

9. The Upper Carboniferous iron ores; those of Trans-Apa- 
lachia, in Va. and W. Va. 

gronp (1), are those of Dana’s formations 19 and 20 ; in (2), 
Dana’s 1; in (3), Dana’s 17 and 18; in (4), Dana’s 2, Rogers’ I 

or Primal; in (5), Dana’s 3 and 4, Rogers’ II and III; in (6), 
Dana’s 5, 6 , 7 and 8, Rogers’ IV, V, VI, and VII * in (7), Dana’s 
10, 11 and 12, Rogers’ VIII and IX; in (8), Dana’s 13, Rogers’ 
X and XI; in (9), Dina's 14, Rogers’ XII, XIII, XIV, XV 
and XVI. 

N. B.—First the page anil then the year of the report quoted 
will follow the quotation in brackets. The small figures above 
words refer to notes at end of article. 

1 . The Tertiary Iron Ores of Virginia.— These are the ores of 
the Tertiary in Tidewater Virginia.—“Occasional bands of iron 
ore occur in connection with one of the fossiliferous deposits of 
this region” [4-1835]. 

In the Miocene Marl District.—“A thin stratum of red ferru¬ 
ginous stone, containing a large proportion of oxide of iron, is 
found in this region, running horizontally below, and sometimes 
in the beds of clay before described, and generally separated by 
only a few feet from the underlying masses of shells. This stratum, 
which is very generally present, varies in thickness from an inch to 
a foot. Its texture is sometimes cellular, sometimes compact and 
fibrous, like that of certain varieties of hematite. In the more eastern 
portions of the Miocene district the peculiar structure of which 
will be hereafter described, much ore of this description lies loosely 
scattered on the surface; white in the more elevated parts of the 
country, its Invariable position is such as above described. The 
character of the of# In many localities is such as to promise great 
facility In reducing it to the metallic state, together with a large 
peireiiiitage of resulting metal. A specimen obtained from above 
the marl on the cliff at Mount Pleasant, Surry county, yielded by 
analysis in the 100 grains, Peroxide of iron 72.40; Alumina 3.90; 
Silica 7.71; Water 14.35; 'Loss 1.64. With a sufficient quantity of 
ore like this, accompanied with the advantage of a shell limestone, 
sometimes beautifully crystalline, in its immediate vicinity, the 
manufacture of iron would promise a high degree of productive¬ 
ness ; and it is by no means improbable that in some parts of this 
region the supply of the ore may be found sufficient to make such 
an enterprise not only safe but profitable. The subject is at all 
events worthy of some attention. Indeed it appears not a little 
surprising that this rich mineral seems hitherto to have escaped 
observation, or at least to have been regarded as undeserving of an 
especial notice”. [6-1835. 

In the Miocene Tertiary “frequently much oxide of iron is 
mingled with the earthy matter, giving it more or less of a yellow 
or brown appearance, and this is the aspect which the upper beds 
containing shells most usually present. [8-1835 

Throughout all the upper fossiliferous strata, as well as in the 
argillaceous beds just mentioned, will be found disseminated green¬ 
ish black grafns of silicate of iron and potash, identical with those 
already dtscribed as existing in the stratum immediately overlying 
the shells, and having the same form and composition with the 
granules contained very abundantly in an older formation both in 
this country and in Europe. In some of the beds of marl or shells, 
these particles so abound as to give a very decided color to the 
whole mass.” [7-1835.] 

Near Yorktown “a narrow layer of iron ore extends along the 
cliff, with occasional interruptions, at a small distance above the 
fossiliferous strata.” [10-1835. 

“Sulphate of iron and sulphur . - In some parts of the Miocene 
district, there occur beds of clay more or less sandy, and usually 
a dark color, containing these substances in a minute but still 
preciable quantity. Such matter, there is reason to believe would 
not in general prove directly beneficial to the soil. The former 
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has been thought positively detrimental to vegetation, and certain¬ 
ly when applied in considerable quantity this is its effect. What 
agency it might exert in a more diluted state, and mingled with 
other matter, we are without the means of determining. Probably 
under such circumstances it might operate as a stimulant, and thus 
contribute to the growth. The same doubts are also applicable to 
the other substance above mentioned. Yet in some well authenti¬ 
cated cases, the action of these copperas and sulphur clays has been 

#■ 

found strikingly beneficial. In these instances, however, it would 
seem that much if not all the benefit was produced by the effectual 
protection which even minute quantities of these substances, es¬ 
pecially the latter, afford against the attacks of insects. In a cot¬ 
ton field in which all the alternate rows were lightly sprinkled with 
earth of this description, the plants so treated grew up vigorous 
and healthy, while the others became sickly and were nearly de¬ 
voured by insects. Much careful observation is required to de¬ 
termine the kind and mode of influence which these substances 
exert, and it would be premature, in our present ignorance of the 
matter to assert any convictions on the subject/* [13-1835.] 

In the tables of analyses of M’occne Marls [14 and 15-1835. 
“peroxide of iron” and “oxide of iron” are named as ingredients 
of those marls. 


with so extensively on the surface of that portion of the state lying 
between the head of tide and the Blue Ridge.” [33-1839.] 

The termination of the Eocene outcrop on the Potomac, near 
Mat;bias’ Point, shows a lower, fossil bearing bed 8 or 19 lit, Ihick; 
this is separated from the heavy bed of red clay forming the upper 
portion of the bank “by a thin band of ferruginous gravel and 
sandstone, such as is often seen occupying a similiar position on 
the Panmnkey, or in other localities.” [12-1840.] 

On Snow Creek, below Fredericksburg, in the second Eocene 
stratum from the bottom “the shelly matter has almost entirely 
disappeared and its place is now occupied by oxide of iron of a 
deep brown color presenting the most perfect casts, both of the in¬ 
terior and exterior of the shells/ 1 The stratum of yellowish white 
sand, some 20 feet thick, over this is “variegated with numerous 
bright yellow blotches, faintly representing the figures of the shells 
which they have replaced. These blotches are principally com¬ 
posed of oxide of iron.’ [14—1840.]—In general, the upper beds of 
the Miocene on The Peninsula contain proportions of “sulphate of 
iron.” [16-1840.] 

On the Northern Neck, in the Miocene “Besides the overlying; 
band of ferruginous rock there occurs, in some places, another 
similar stratum, nearly on the top of the diluvium. This, of 
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‘Sulphate of iron, or copperas,” is spoken of [16-1835.] as a course, presents no marks of organic remains, and Is generally but 


common ingredient in the clay beds of the Miocene, helping to 
make the water obtained from them unfit for use, and contributing 
to the decay of the fossil shells imbedded in those clays, converting 
their carbonate of lime into sulphate, or gypsum and thus im¬ 
proving the character of the soil. 

The third bed of the Miocene from the top, near Piping Tree 
on the Pamunkey, is a “ferruginous stratum abounding in 
casts, and occasionally containing the shells themselves.” [18- 
1 835-] The same “thin band of ferruginous rock or clay was gen¬ 
erally observed to be interposed between the bluish marls and the 
diluvial sand and gravel” on the Potomic and the Rappahanock 
as on the James and the York. [3-1836.] 

The Upper Miocene l>eds of the Northern Neck “rarely contain 
an appreciable amount of carbonate of lime, but are impregnated 
with sulphate of lime, (gypsum), together with sulphate of iron 
(copperas), sulphate of alumina, sulphur and sometimes even a 

” There 


sensible amount of sulphate of magnesia (Epsom salts) 

“the cause of the extensive destruction of shelly matter once im¬ 
bedded in these clays, was clearly traced to the sulphuric acid 
originating in the decomposition of sulphuret of iron, which per¬ 
meating the beds of marl converted the carbonate into sulphate of 
lime. This being in part retained, formed the crystals of gypsum 
now discovered in these strata. At the same time, that by the 
decomposition of the sulphuret, the sulphate of iron and other in¬ 
gredients above noticed were brought to light; and the overlying 
layer of ferruginous rock or clay most probably owes its origin to 
the same source.” [4-1836 

“Ferruginous sand” is mentioned in “observations” on Miocene 
Marls. [4 to 8-1837. 

Between the Miocene and the Eocene “is very commonly met with 
a ferruginous stratum, sometimes having the hardness of a rock, 
consisting usually of coarse sand and some pebbles, cemented by 
oxide of iron.” [22-1839.] 

“The yellow marls owe their hue to an intermixture of oxide of 
iron, which even in the small proportion in which it is mingled 
with the other matter of these beds, is capable of imparting a 
bright ochrous yellow or a deep brownish tinge. The source of 
this ferruginous matter so generally present in the upper marls beds, 
as well as in the days and sands which rest immediately upon 
them in numerous places, is for the most part to be sought for in a 
peculiar condition of the waters at the time in which these beeb 
were forming, and not in the penetration of ferruginous matter 
from the overlying diluvium. Such a condition would naturall) 
result from the extensive prevalence of a turbid state of the sea, 
like that so often witnessed in the waters of James River, when 
heavy rains have conveyed into them the red earthy matter ftiaet 


an aggregation of coarse gravel and sand, cemented by ferruginous 
matter.” At the base of the Stratford and Chantilly cliffs, in 
Westmoreland, there is a stratum of blue sandy clay extending to 
the height of from 50 to 70 ft. “Upon the surface of this clay, 
especially where it projects from the general cliff, a copious efflo- 
rese fnse of sulphate of iron is usually found, imparting a greenish 
yellow color to the surface.” [17-1840.] “This stratum is over¬ 
laid by a band of indurated ferruginous clay, approaching to the 
hardness of rock, and filled with a material closely resembling 
pipe-ore. This is about 2 ft. thick,” “Next above is a stratum 
consisting, alternately, of sand and ferruginous mottled clay, ex- 
tending to a height of about 40 ft.” [17-1840.] Under the Chan¬ 
tilly cliffs 2 miles below Stratford “The beach is strewed with 
fragments of ferruginous sandstone, which have fallen from the 
upper portion of the cliff, where a band of this material overlies the 
shelly strata of the Miocene.” [1S-1840.] 

In the bank of the Potomac below Cole’s Point in Westmore¬ 
land, there is “A band of iron sandstone 3 inches thick;” in the 
Rappahannock cliffs, in Richmond county, some 36 ft. above the 
water, there is “A band, of 12 inches, of a ferruginous aspect ;” in 
a stratum of that are spiculne of gypsum which are generally 
painted over with brown oxide of iron. In many places, sulphate 
of iron and sulphate of alumina effloresce upon the surface.” [19. 
1840.] “Irregular nodules of ferruginous day are found imbedded 
in the other materials,” In the cliffs of Lancaster county, about 
3 miles above the mouth of Curratoman, heavy beds of clay “rest 
upon a stratum of soft ferruginous sandstone, graduating into a 
sandy clay, and sometime a yellowish sand, mottled with ferrugin¬ 
ous spots; further down the river is a “rocky layer, consisting en¬ 
tirely of shells, converted into brown oxide of iron, situated at the 
base of the cliff,” forming a “ferruginated, shelly rock 4 ft. in 
thickness,” over which is “five ft. of sand, with ferruginous 
blotches and streaks.” [20. 1840.] In the cliffs of the Rappahan¬ 
nock in Lancaster county near Cherry Point the 4th stratum from 
the water is “A layer of ferruginous sandstone, in bands alternating 
with thin seams of sand, 3 ft. thick,” under the diluvium. In a 
ravine, 1 miles E. of Lancaster C H., the 4 ft. thick stratum 
next the surface is “A layer of ferruginous matter abounding in 
he casts and impressions of shells. There casts are usually found 1 ' 
in the interior of spheroidal nodules, or geodes of oxide of iron,, 
aftd consist of this oxide replacing the shelly matter, and covered 
with a beautiful shining covering of the carbonate or velvet iron 
ire.” [21. 1840.] “A layer of ferruginous sandstone” is exposed 
;n a'hollow 4 miles S. W. from Northumberland C, H. [22. 1840.] 
On the Peninsula, in the Eocene, the upper stratum is, frequent¬ 
ly. “more or less impregnated with sulphates of lime, iron and 
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The Gold Gravels of North Carolina—Their Struct¬ 
ure and Origin.* 

By W. 0. Kerr, State Geologist, Raleigh, N. 0. 

[Note. —The following paper is as applicable to the “gold grav¬ 
els'* of Virginia as it is to those of North Carolina, therefore we 
reproduce it, in full, for the benefit of those interested in develop¬ 
ing the same gold belt in its north-easterly extension through Vir¬ 
ginia. Editor.] 

When Agassiz and bis party of geologists commenced their 
exploration of the interior of Brazil ana the Amazon region, 
one of the first and, to the last, one of the most novel and 
striking phenomena which met them everywhere was the great 
depth of decomposed or partially decayed rock in situ , which 
mantles, and for the most part conceals, the underlying strata. 
The same facts strike all geological observers from the North 
who happen to penetrate the middle and southern latitudes of 
the Atlantic States. In North Carolina, e. g n the entire mid¬ 
dle and western regions, outside of the Quaternary clays, sands 
and gravels of the East,—that is, all that portion of the State 
occupied by the Archaean and Mesozoic rocks,—Bhow every¬ 
where this peculiarity, so new to those accustomed to glaciated 
aur&ces. Not only do the hills and slopes, the mountain 
chains and spurs, present everywhere to the eye this superficial 
covering, but even the more level tracts and the valleys. The 
railroad cuts give very good exposures of this covering, and 
furnish, everywhere, abundant opportunities for the studpr of 
its structure and history. Some of the more obtrusive facts 
are these: the thickness of this covering varies from a few feet 
to 30 or 40, and often 60 and 75, and even 100 feet, and bears 
an obvious relation to the character of the underlying rock, 
being least where this is most refractory, and nice versa / the 
rock is generally nearest the surface in the crests of the hills. 
The upper portion of this earthy envelop for several feet be¬ 
neath the soil is homogeneous and structureless; but lines of 
structure soon make their appearance, becoming more pro¬ 
nounced with the depth. These lines of structure are com¬ 
monly coincident with bands and ribbons of differently colored 
earths, which, on closer inspection, show differences in their 
materials also, these differences becoming more and more 
Strongly marked as they are traced downward, until thev pass 
bj insensible gradations into the solid rock beneath. The ob¬ 
vious and necessary conclusion from these observations gives 
itself, viz., that the rocks of the region are and have long been 
undergoing a slow chemical decomposition and disintegration 
from the action of atmospheric forces, this decay being too 
rapid, however, to be overtaken by the abrasive and transport¬ 
ing power of these same agencies. 

oo far the general and obvious facts, plain to be read by the 
man that runs. A little closer inspection^reveals another set 
of facts. It is easily discovered that these mantles of earth and 
half-decayed rocks are not strictly in situ , but have been sub¬ 
jected to some sort and degree of movement, and that the ma¬ 
terials have undergone at least a partial rearrangement in 
certain situations and under certain conditions. In general 
on the summits of the hills there has been no change, but 


more thickly strewn towards the bottom, and are less angular. 
Descending still further all the coarser fragments are found 
accumulated in a layer of cobbles or pebbles, with only the in¬ 
terstices filled with earth and gravel. 

Combining sections of this covering taken from different 
points, from the hilltop to the bottom of the slope, which com¬ 
monly terminates in a ravine or valley, or the bed of a stream, 
we have the appearance shown in Figure 1. 

! The obvious interpretation of these facts is that there has 
been a movement or flux of the earthy mass in the direction of 
the slope. And this notion is confirmed by an occasional ob¬ 
servation which is represented in Figure 2. 

The difficulty at once arises how to account for a flow of 
such materials with such results. The ordinary action of flow¬ 
ing water is, of course, excluded. The mere action of gravita¬ 
tion will not account for the phenomena,—slipping and sliding 
down hill. This, doubtless, happens on very steep declivities, 
but such cases are easily distinguished. The movements we 
are considering have taken place at every decree of inclination, 
from one degree and less upwards, and occasionally on a level, 
or even up hill. 

After puzzling over these phenomena for half a dozen years, 
and wondering that there is no explanation in the books, or 
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Fig. I. 


descending the slope, however gentle, a tendency to a sorting 
and arrangement of materials appears, and this becomes more 
observable with the distance. At first the fragments of quartz 
and other hard rocks are sharply angular, and are distributed 


equally and irrgularly through the mass, or in lines corres¬ 
ponding to the bedding of the rocks. Descending a few rods 
the rock fragments have “settled 91 somewhat; they are found 

At the Hew York meeting, feb n 1880 > of the American Institute of Mining 


rply 

srh 


through the mass, or in lines corres- 


Fig. 2. 

even any discussion of the subject or note of the facts, not even 
in Geikie’s Great Ice Age } it occurred to me that the only 
possible solution must be sought in the action of frost. The 
alternate freezing and thawing of such a mass of earth must 
needs produce just the effects we have been considering. The 
earth, saturated with water, in the process of consolidation 
under the action of cold would, of course, expand just as if it 
were all water, and in thawing there would be a slight move¬ 
ment of the parts and particles of the mass inter se, and of 
course a settling of the heavier fragments; in other words, the 
same in kind (though not in amount) as that of a glacier. 
These masses may be considered earth glaciers. And I have 
ventured to denominate this ^roup of phenomena, and these 
peculiar superficial accumulations, frost drift . Now the or¬ 
dinary glacial phenomena are wanting in North Carolina, 
with, perhaps, the exception of a few morainal ridges in the 
gorges of the higher mountains. But during the glacial 
period, of course, the cold must have been intense enough to 
account for the depth and extent of action which the theory 
of frost drift supposes. 

I was lea to these results from the particular study of the 
gold deposits of the State. They have all been formed in this 
way. There are probably five hundred square miles of gold 
drills in North Carolina. They are found through a range of 
four hundred miles east and west, from the lower waters of 
the Roanoke, near Weldon, to the extreme western border, 
the county of Cherokee. And thev belong to all the different 
subdivisions of the Archaean rocks of the State. The two 
most extensive deposits are found m the middle region, on the 
Yadkin and Catawba rivers, among the low ranges and spurs 
of the mountains. The schistose and slaty rocks, highly in¬ 
clined and much contorted and dislocated, are in many places 
penetrated by innumerable small veins and seams of gold- 
bearing quartz. (See Fig. 3.) In the disintegration and break¬ 
ing down of these rocks, and the movements of the debris in 
the manner described, it is evident that the gold particles, with 
the heavier crystalline minerals, will be found accumulated 
near the bottom of the drifts, on or near the surface of the bed¬ 
rock, or “slate," as the minere call it. 

The gold mining of modern times began sixty years ago in 
this region from the accidental discovery of a twenty-eight 

S und nugget by a boy in one of the streams of this region, 
ost of the simple and effective appliances now in use every- 
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The Mineral Traffle of the Atlantic, Mississippi ft Ohio Railroad for July, August and Sept., 1880 , in tons of# 

2,000 lbs., by Col. E. E. Portlock, the Auditor of that roiaa, is given below. The first table is that of Virginia minerals from 
the line of this railway, giving kinds, quantities, and destination; the second is the mineral traffic from beyond Bristol, the 
western terminuB of this railway, giving kinds and quantities. 
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The Coal and Coke- Movement over the Chesa- 

r eake ft Ohio R’y, for the fiscal year ending Sept 30th, 
880, and for the month of October, 1880, and for the corre- 

iriods of the previous year, in tons of 2,000 lbs., as 
reported ior The V ikqinjas by*Mr. Charles M. Gibson, the 
Fuel Agent for the Co., were as 

October. 




lucai Tear. 

.—.-. A . 


m « m ft 0 it fn n m mm i ® # » 


Fuel for use of Company. 

Shipped at Huntinzton on Ohio River 
ilverc 


* m • # 


A 


comparison of this table of the traffic of Virginia 
Minerals over the A., lit. A (),, RH. with that for the 
first # months of 1880, published on page 130 of our August 

number, gives these results : . -In pig lead the increase was 

luge, fully 75 per cent., and Richmond came in for 67 tons;. 

In ingot c^jpsr there was in deoreaae, and it ill went to New 
York; . In pig iron the increase was over 66 per cent, indi¬ 

cating great activity in the eharooal iron furnaces of the 
Southwestern Valley (for only eharooal is made on this 
railroad), and qnite a change in ite destinations, aa most of it 
went to Baltimore and a good amount to the Southern States, 
indicating 1 an increase in* maiuiftctiiring in the BoothOf 
wme are there were small shipmente, probably single car loads 
fimn some of the new < mince being" open^ed,. as Forney’s in 
Wythe, aa samples, to New York and BaltimoreIn cot xZ, 
from the mines of Montgomery, Pulaski and Wythe, in the 
lowest (Va.) Coal Measures (No. X) the movement was nearly 

8 times as great, probably because .of the completion of ar. 

rangements to use this coal at the Saltville salt works;.-The 

ectit'moved was over a 50 per cent, increase;.That, of plaster 

was much less, as this is not the time of year when it i 
maixiicl Spelter, block zinc, was moved about in the same 
proportion, but only to New York ;—Manganeee appears in 

list, on its way to Liverpool, via Norfolk*.-On the whole ^ to 

showing ill a good one, indicating a steady development of the 

interests along this great railway, although the move- 

to what it must be from i 


1879. 1880. 

. 86,618 111,666 
86,885 106,891 
Delivered on line o? road west of Richmond 81,436 85,174 

at Staunton to Valley RR. 408 

Charlottesville to Va.'Mid. RR. 29,746 
Gordons ville do do 950 
“ Hanover June, to R.,F. & P. RR. 2,588 

Richmond for consumption, In¬ 
cluding steam.tugs and dredges 

Delivered to IS. Lex. * Big Sandy 
Shipped at James River wharves 
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.149,506 205,354 25,307 21,522 


Total.128,991 659,263 47,247 49,969 

This shows that the coal movement for the fiscal year 
1879-80 was 135,272 tons, or about 32 per cent more that for 
1878-9, and that the movement in October, 1880, was 2,722 
more than that for October, 1879. The item of coal delivered 
to the Elizabethtown, Lexington & Big Sandy RR., in Octo¬ 
ber, indicates the opening of a section of the ‘wesward exten¬ 
sion of the O. & O. R’y, and marks the beginning of a traffic 
destined to become one of enormous proportions. 

The character of the fuel moved daring the same periods, 
is shown in the following exhibit: 


For the fiscal year 1879-80 
“ “ “ 1878-79 
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The Southern Ftanter and Farmer 

i attractive number for those “devoted to . 

Live Stock and Rural Affain 
w that it is good, interesting and valuable readi 

the majority of our people,.-for in 1870 about 59 per cent, of 

them were engaged In agricultural pursuits. We are gratified 
to note the sustained vigor of this oldest of Southern agricul¬ 
tural journals. It to in a year some 700 pages of mb- 
stantial matter for $2. We are sure that anyone interested in 
any kind of earth tillage will derive more than two dollars 

worth of information :ifrom each number..-.Address Southern 

Planter A Farmer Co., Richmond, Va., or send us three dol¬ 
lars and we will send you both The Virginias and The So. 
Planter & Farmer for a yean 

Copper Ore. .—Mr, Joseph Pinkham its working a copper 

mine, on Mr. W. P. Moran’s farm, near Guilford, in Loudoun 
county. We have several specimens of ore from the mine, 
which those competent to judge, pronounce sufficiently rich .to 
make it profitable to work. A car load of the ore, we are in¬ 
formed, will aeon be sent !• Baltimore to be tested—'J&gwrfor. 




The above shows an increase during the fiscal year of over 
52 per cent, in the movement of cannel coal, of over 31 per 
cent, in that of splint and bituminous coals, of over 16 per 
cent, in that of coke, and over 32 per cent, in the whole move¬ 
ment The October movement snows a decrease of about 7 
per cent, in that of cannel coal, but an increase of about 3} 
per cent, in that of splint and bituminous coals, one of nearly 
119 per cent, in that of coke, and of nearly 6 in 
fuel movement.—The large increase of the coke traffic is, of 
conree, in consequence of the recent rapid development in the 
an u fact are of coke iron in Virginia; but it does not repre- 
the toll measure of that development, for in the 23 day 
in October that Low Moor Furnace ran, it used tolly 1501} 
tons of coke made at the furnace from coals transported over 
the (1 A O., so the real coke movement was 238 per cent, over 
that for October, 1879. 

Copper Mining in Floyd, Carroll and Grayson counties on 
the Hue Ridge plateau, in Va., will probably be resumed 
before long, as parties interested in the" Ore iinob rnitieu of 
N. C. have lately been quietly buying the copper mines in 
those eonnties. 
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J. Fred, Effinger, Robert Craig. Charles Grattan. 

T7 FKINGER, CRAIG & GRATTAN, 




Attorneys at Law, 

Staunton, Virginia. 

Will attend to legal business anywhere in Virginia or West Va. 


Hugh W. Sheffcy 


Jas. Riungardncr. Jr. 


gllEFFEY & IIUMGA RDNER, 


Attorneys 



I jaw 


Staunton, Viririnia. 



A lIOM AS U. HANSON, 


Attorney and Counselor 

Staunton, Virginia. 


David Fultz. 

J) & A. II. FULTZ, 


Alex. II. Fultz. 


Attorneys at Law 


5 


Staunton, Virginia 


A 


LEX. F. ROBERTSON, 

Attorney at Law, 

Staunton, Virginia. 

AH business will receive prompt attention. 


W 


ILLIAM A. QIJARRIER, 

Attorney at Law 


Charleston, West Va 


Win A II u< 


Win. Patrick. 


IJUDSON & PATRICK, 


Attorneys at Law, 


Staunton, Virginia. 


Practice in the Courts of Augusta and adjoining counties. 
I.a ml titles a specialty Refer by permission to N P Catlett, 
Cashier Augu.sU National Hank; Tims. A. Bledsoe, Cashie, 
National Valley Hank. 

II. M. I ho l*iH.Veerl, 
Siaunion, Va. 


J. Randolph 'Pucker, 
lojxingtoii, Va. 

''UCKER & TUCKER, 



Attorneys at Law, 


Staunton, Virginia. 

Titles to Mineral and other I-inds, in Virginia and West Vir¬ 
ginia, carefully examined. 
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Hffi •""*■■■■ —flomm K M—w m » 

W'm. J. NcKon. 


T)*~, C. Elder. 

J7LDEU & NELSON, 

Attorneys at Law & Ileal Instate Agents, 

Staunton, Virginia. 

Conference with parties proposing to pilivhawr or sell real estate 
of any kind in Virginia rcsjH*i tfnllv solicited, 

41 ^’Itesl rdrri-uLi-k funihhed wfien desired. 


W. S. laiidlcy. Win II. l!ngcmaii. 

I AIDLEY & IIOG EM AN, 

Counselors tit Law, 

Charleston, Kanawha Co., West Va. 

F.xamiuation ofland titles carefully att nded to. 


The Virginias. 
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g C. VINCENT, 

Civil Engineer; 

No. 14 W. Main St.., Staunton, Va. 

Engineering and surveying of all kirnh promptly attended to. 


[Number 8. 





R. BOYD, 

B 

Consulting, Mining and Civil Engineer, 

Wytlieville, Virginia. 

The Mineral Lands of Southwest Virginia, in the Blue Ridge, 
Valley, and Apalachiau Districts a specialty. « nrrcspondence 
solit iled. 



FISHER MORRIS, 

Mining & Civil Engineer; 

Quinnimont (C. & 0. R’y), W. Va. 

inend and other l>aitds Surveyed, Mapped, and Reported 
; Mines opened, surveyed, Is located in the New River 


on 

Goal Region 



IIA LILES E. DWIGHT, 

Analytical Chemist, 

The Chemistry of Iron a Specially 


TED. HOTCHKISS, 

J Staunton, Virginia, 

Consulting Engineer; 

Examines and Reports on incral I .amis and their 'Pities ; 
makes Geological and Topographical Surveys, Map*,&(\ May 
he consulted in reference to purchase of lands in Va. and W. Va. 

-anmmmw". m*m*m .» «*> ■— -®“> -—■■■■■■■■„ - — . *"** . 

Jas. T. McCreery, I alcigh C. H. N. M. I owry, Hinti n. 


M ,: 


CHEERY & LOWRY 


REAL ESTATE BROKERS 


Raleigh C. II. anil Hinton, W. Va. 

Have for sale over 200,001 acres of timber, mineral anti farm¬ 
ing lands. 'Cities examined and any information in regard to 
the resources of West Virginia cheerfully given. 



OAL AND TIMBER LANDS. 


I offer for sale, on most reasonable terms, an unbroken tract of 


10 ,001) Acres of Land, 


that can lie readily readied from the Chesapeake & Ohio Rail¬ 
way or the navigable Oieat Kanawha River,--that is covered 
by white oak, tulip-poplar, sycamore, black walnut, and olher 
valuable timber, of large size and title quality; and nil Mil- 
ill* if lit 111 by thick beds of runnel, splint, gas, ami other bitu¬ 
minous coals, from whi« h millions of tons can be mined al»ove 
the w iter level. I will sell or aid in orgmi/ing a company to 
develop this great property, I have full maps, and reports from 
some oi the best mining engineers of the country. 

Address |. 1 L BS 1 STOR, 
Martinsburg, W. Va. 


H. W. Shcffey, Pres Davis A Kayser, Vice-Pres. 

W. P. Tam*, Cashier. 

A UGUSTA NATIONAL BANK, 

Staunton, Virginia. 

Col lections in Virginia and West Virginia promptly attended 
to and remitted on day of payment, at lowt; t rales of exchange 

New York Correspondent...... ......Chemical National Hank. 

Baltimore Correspondent, Farmers* and Merchants* Nat'l Hank. 
Cincinnati Corres|Miiulcnt.,........ Merchants’ National Hank. 


John Echols, President. Ro. W. Burke, Vice-President. 

Thus. A. Bledsoe, Cashier. 

N ational valley bank: 

of Staunton, Virgini 

Designated Depositor) and Financial Agent 

of United States. 

Capital Stock, $200,000; Urplvi aad VidMaM Profits. $200,000. 

New York Correspondent...... ..National Park Bank. 

New York Correspondent .......... Hanover National Hank. 

Baltimore Correspondent, Farmers’ and Merchants’ Nat'l Bank. 
Cincinnati Corres|Kindeiit.,..... First National Hank. 


W 


IRE TRAMWAYS 


The most economical system for the transports! on of ores, 
coal, lumber and agricultural products,— UpacialiT tdlJItOd fc? 

carrying coala from it o Vow Sivor and Zan&wha Coal-fl'ldi in 
place of Inclines, or across the Elvers to tho Hallway, in placo J 

bridge*. I hey avoid gradings, cuttings or embankments, aie 
not affected by floods or s M>w Inclines of i id 3 are admissible 
1‘hey can )>c used to transmit power as well as material. 

>cir1 for estimates and other mfot malum to 

1 11K .vMKK.cAN WllfK mint I’ll AM WAV CO . 

328 Walnut Street, Philadelphia, Pa. 

R esidence 

IN STAUNTON FOR SALE. 

I offer for sale the Residence of Mrs. Virginia H. Donaghc, 
fronting tut tliree of the priitci| kiI streets—Mum, Lewis and Fred¬ 
erick- in immediate proximity to business, churches, schools, 
v'tc. The improvements arc first-class, and the property one of 
the bon, if not the very best in the city, either as a home or a 
s|>eculativc investment. It w.U be subdivided if not sold as a 
whole. Examination invited, 

TertllMTen per cent cash, and balance at one, two, and 
three years, with semi-annual interest 

THOMAS D HANSON. 


\ VIRGINIA HOTEL, 

* Staunton, Virginia. 

The “Old Reliable.” The People’s Favorite. 

Complete in all its Appointments. 

The only first-class hotel in the city. Rates reduced to $2.00 

and $2.50 per day. 

Thos. H. Davis, Clerk. )■ JOHN I>. CROWLE, Prop’r. 


INARMING, IRON ORE, AND 
r TIMBER LAND FOR SALE. 

On James River, Alleghany Co.,Va., 

at Clifton Forge, thr-juneiion of the Chesapeake & Old a and 
Bin h ui.m and CHfton Forge railways. Traci includes 1,200 
acies of Fiksi-class, well improved, James River farming laud, 
line mineral springs ; a large body of superior pine and oak 
timber, and a line deposit of iron ore (an extension of the noted 
Cubic Furnace Inals). Water supply abundant. In a rapidly 
improving, healthy and picturesque region. Will sell, on reason¬ 
able icrnis, the wnole or any part of this estate. For informa¬ 
tion, address DAVIS A. KAYSER, 

Staunton Va. 


# 


lalyscs of iron ores, linn moih*'-’, ei ink -s, and all niatc- 
•iaL r. I.iiing U» tb umi m !uJty 111 . le.ami reiui ns Sent promptly. 

Prie* s r ..tillable, and empii.,, can be made of any >f the large 
i,m cmnpaims here as to act mv.cy of work. - Samples can be 
Lent bv tad at one c»*nt per ox. Addins* 

CHAS. K. DWKIHT, 
Anal>lical Chemist, Wheeling, W. Va. 


CMITIIERS-GAULKY 
*3 COAL LAND FOR SALE. 

\s attorney'- for the heirs, we offer for sale, on mast rr;isona- 
bb teiius, Iji< “ li” of the “Steele Survey," the Smiiliers Cauley 
I'r.u t, containing 

Acres of the Very Best Coal Lands 

in the heart ol the Great Kanawha oul-fielJ >.f West Virginia. 
This tract is on the line of the Chesapeake & Ohio Railway and 
on th". uavigable Kanawha River where it li.es been improved by 
die United States Engineers. It has Oyer 60 FpH or Coil, 
including (Jnt r, SpUnt, Oannri* and other varieties, in worka¬ 
ble beds tihncr the water level, It is covered with excellent 
timlier. It adjoins the lands of the noted (’annelton Coal Co. 
md those of C. 1 *. Huntington, President of the Chesapeake & 
)hio Railway, which arc parts of the same survey. We refer to 
lie March, 18S0, No. of “The Virginias Mining Journal” for 
lose 1 iptuni, map an 1 coal sections of this tract, and invite cor 
espoiidence for same ami for terms. Address 

G. M. A W. H. HARRISON, 

Hlauntoii, V irginia. 


npiIE VALLEY VIRGINIAN, 

X Staunton, Virginia. 

S. M. Y( >st & Son, Proprietors. 

Terms : $ 2 .00 per year. 

Turn Vine. ini a n is an independent Republican newspaper, 
tie voted prim ipa ly .u the interests of the Great Valley, and Min¬ 
eral Regions ad ac .nl thereto. Its circulation is larger than that 
of any other we-kly newspaper published in Virginia. As an 
advertising medium, especially for fanning, grazing, and mine¬ 
ral lands, Nre., it has no superior. Partii* desiring to buy or sell 
real estate will find it to their advantage to make use of its col¬ 
umns. Specimen copies free. 


r piIE “STAUNTON SPECTATOR,” 

X 129 E. Main Street, 

Staunton, Virginia. 

Tlu' “Si ectator” is published every Tuesday morning, at 
Staunton, Augusta county, Virginia, and is the best advertising 
medium in the interior of the State. 

The “Spectator” was the first paper established at this place, 
nearly a century ago, and it is now in its 57th volume, under its 
pres ut title. Its list of subscribers is larger than that of 
any oth» r paper west of the Blue Ridge, and is, therefore, the 
W-st advertising medium in the Valley of Virginia, or in West 
Virginia. Address “Staunton SfKi.t’ATim,” 

Staunton, Virginia. 



E. MILLEH 

* Staunton, Virginia. 

Wholesale and Retail Dealer in 

Hardware, Cutlery, <fcc., 

ft'L.M imrs* Tools and Supplies of all descriptions. Orders 
promptly filled. __ _ _ __ 

YNOIIBURG IRON, STEEL, 

^ AND MINING COMPANY. 

Works at Lynchburg, Virginia. 

Manufacturers of Bar ami f/>op Iron, Railroad Hpikes, Fish 
Plates, a ltd Bolts A ho, machine Work of all descriptions. 

S:k*i*I Itif* --Blast Furnace and Rolling Mill Machinery, 
Hydraulic Cotton Screws, Mining Machinery and Bridge Woik 
of all kinds. Office, 319 Walnut Htrcet, Philadelphia, Pa. 


T. HORACE BROWN. 


P. W It. BKa1>. 



W. R. READ & CO. 


J 


Doalrrs and Commission Morrlmntn In 


ORES, 



ETALS 


> 


& e 


Native and Foreign Iron, Manganese anti 

other Ores. 

20/H Wtilnut Street, PHILADELPHIA. 

OfllcoUi Now York, 14*2 Pearl Street. 
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The Virginias 


j 


PUBLISHED MONTHLY 


By Jed. Hotchkiss 


in 
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At 346 JC. Main St., Staunton, Va. 
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including postage, por year. In advance, $2.00. Single numbers, 25 cento. 
Extra copies, $20.00 per 100. Back numbers, from the first, can be had at 25c each. 

Advertising, per Inch of length of single column (8 columns to a page, as on 
advertising pages), one month, $2.00; two months, $4.00; three months, $5.50; six 
months, $7.50; nine months, $10.00, and twelve months, $12.00; payable in advanoe. 

n&mmiwmmm NaMber* of this Journal are sometimes sent to parties supposed to 

have II 1 K.X 1 interest In the development of the Virginias, ora desire to be informed in ref. 

ere nee to their reeo u roes, i mm pro vemen t, e to.; they w 111 pi ease oo nsld e r t h is an i n v 1 ta- 
tiaa to become subscribers and mo help to sustain a paper devoted to tholr interests. 

On sale at Hunter k Co.’s Bookstore, Main Street, Staunton, Virginia. 

Mining Statistics of the Virginias . Gold 

and Sliver have been withdrawn from the list of substances published In our 
August number os those of which Maj. Jed. Hotchkiss is gathering the statis¬ 
tics in these States,—a special agent lias been appointed for those metals. 
Nor does he gather the statistics of coal mines of which the entire product is 
coked) though he does of all others, even of the small ones mined for home 
and neighborhood use. 

In gathering the statistics of these substances.Apatite, Asbestos, Arsenic, 

Asphaltum, Antimony; Barytes, Buhrstones, Borax, Bismuth; Chrome, Co. 

bait, Copper, Corundum and Emery, Cements (Hydraulic); Fluor Spar, Feld* 
spar (for potash); Grahamite, Graphite, Gypsum and Plaster, Grindstones, 
Glass Sand, Green Sand; Honestones, Hydraulic Cement; Infusorial Earth, 
Iron Ores, Iron Pyrites; Kaolin; Lead,Lignite, Lithium; Manganese,Mica, 
Millstones, Molybdenum, Mercury; Nitre, Nickel, Novaculite; Ochres; 
Peat; Quartz; Hoofing Slates, Serpentine, Slate, Slate Pencils, Soapstone 

(Steatite),Soda; Talc,Tin,Tungsten; Zinc;-.Prof. Raphael Pumpelly, the 

Expert Special Agent in chaige of Statistics of Mining industry east of the 
Mississippi, instructs, (August 31st, 1880,);— 

1st. Collect specimens of raw and finished product of each grade, to be 
carefhlly labeled and sent to his office, 

2nd. Enter in the note books :—(1) A description of the method of mining 

or quarrying;-.(2) Of the method of preparing the material at the quarries 

for the market;—(3) The name of the geological age of the material;— ( 4 ) The 

names of the associated rocks;.(5) The form of the deposit;.(6) The manner 

of the occurrence of the material in the deposit;.(7) The distinguishing 

characteristics of different grades and the methods used in testing qualities. 

In reference to the small neighborhood diggings of coal, where the prod. 

net Is worthless than $500 a year, it is important to have the facts so that 
the agent can report, by counties, (1) The amount, and (2) the value of the 
coal so mined; and also (1) The method of working these mines; (2) The 
kind of labor; (3) The usual wages paid; (4) Under what circumstances they 
are worked and under what they are idle. 

It is proposed to construct a Map showing in detail, the Movement of the 

Iron Ores of the Country to Meet the CoaL For this purpose it becomes neces . 

sary to obtain a statement of the ore used at each Furnace, Forge, cur Direct 

Process works, during the year ending June 1st, 1880; the names and loea . 

Uomofthe mines, and the aggregate amount from each mine.—This has refer. 

ence to Total Consumption, and includes all ore smelted, without reference to 
the state where mined 

Owners and managers of mines, furnaces, Catalan forges, etc., will confer a 
great fkvor if they will send me any of this information. 

In reply to an application to the Census Office at Washington for the re. 

turns of population of the counties of these States, the Superintendent in¬ 
forms us (Sept. 8), “That the population of Virginia and West Virginia for 
1880 has not yet been ascertained, but when it is, the information will be 
sent at the earliest practicable date.”—We desire to present our readers the 
population of the counties of Virginia in Natural! Grand Divisions, as in 
Hotchkiss' Summary of Virginia, for the last three decades, 1800,1870, and 
1880 , with comments on the changes and movements of our population; but 
ttha.ll no t do so until we have the official return for 1880. None of those that 
have ms yet been published. are such, 

The following Special Agents have been appointed in Virginia and West 
Virginia “to collect the Manufacturing Statistics of their respective cities;” 
-4). p. Morris of Norfolk and Portsmouth; D. M. Dabney, of Lynchburg ; 


S. 8. Northington of Petersburg; F.F. Bowen, of Danville; and James Alston 
Cabell, of Richmond; in Va.; and Dana L.Hubbard, of Wheeling, W. Va. 


Blast Furnaces.—The new Ferrol Furnace, of the Pennsylvania and 
Virginia Iron and Coal Co., Augusta county Va., Maj. J. F. Lewis Supt., was 
lighted by Mrs. Lewis at 10 p. m. August 31st, and is making a good run. 
It is making 15 tons per day, getting 46 per cent, from the ore put In.— 
The Quinnimont, W. Va. t Furnace of the same Co. which Mrs. L. lighted 
over 22 months ago is still running. At this fUmace they are mak¬ 
ing thirty tons per day. May the Bame “good luck” follow the 
blowing in at Ferrol.—The Buffalo Gap Furnace was ready to blow in on 
Sept. 1 Bt, but the high water did some slight damage that will delay a few 

days..Pittsburg, Pa., and Youngstown, Ohio, gentlemen, among them Caleb 

B. Wick of the latter place and Mr. Wilson of the former, have made a con 
ditional contract for the purchase of the Rippetoe iron ore lands, just beyond 
Buffalo Clap, Augusta Co., Va. It is understood that these gentlemen will 
erect a first-class furnace there, between the Buffalo Gap and Ferrol fur¬ 
naces, as soon as their purchase is perfected. 

The James River Steel Works, above Lynci burg, Va., bega on the 6th, 
rolling the iron for the Va. Midland R. R. bridge over the James at Lynch¬ 
burg, says The Virginian. 

Iron Ore.—A vein of Mwpaetic iron ore, called the “Shepherd” vein, from 
3.5 to 4 ft. wide, yielding 64.1 per cent, of metallic iron, fa said to have been 
opened 4.5 ms. west of Ca Ira, on the Buckingham road, In Buckingham Co., 
Va. Another vein, from 10 to 20 ft. thick, is reported to have been uncover¬ 
ed by P, A. Hubard on the waters of Whispering Creek, in the same county, 
some 3 miles west of and parallel to the “Shepherd” vein.—Prof. Sbaler and 
party have examined the region of Willis’ Mountain and called attention to a 
rich outcrop of Magnetic iron ore in a ridge in. half mile east of the “Shep¬ 
herd” vein, on the line between R. T. Hubard find J. J. Guthrie, which has 

been traced for nearly a mile.. FarmviUe Mercury. (A reference to the iiiirtl. 

die on the Archaean Iron Ores, in this number, which we have compiled from 
Prof. Rogers' reports, will show that all the above “finds” were “found” long 
ago by Prof. Rogers. We trust they will not only stay “found” but also 
prove a valuable “find” now that men are beginning to know that our min¬ 
eral wealth has a commercial value.—Ed.)—Mr. Sadler is now delivering on 
the 0. & O. Ry., at Backbone, 20 miles west of Low Moor, 6,000 tons of lump 
ore from the “Stack” mine near that station, which he has sold to the Low 
Moor Iron Co., and which the railway is delivering and adding to the large 
“stock pile” that Company is accumulating preparatory to blowing in their 
every-way first-class ftimace a few days hence. 

Gold..-Prospecting on and near Brush Creek tii Montgomery and Floyd 

counties, Va., develops pay earth over a considerable area. Capt. J. T. Hart, 
of Martin's, Va., for himself and associates, has just purchased, of John Wal- 
ters 7 acres of gold-bearing land for $200 per acre; of Cummings and Wim- 
mer (?) 15 acres for $4*500 ; of John Wimmer and Charlton 88.15 acres for $11 - 
695; and of Sallnst Lawrence 12 .3 acres for $200 per acre;—so writes us Maj. 

Wm. F. Guerrant, August 30th..—The Floyd Reporter of Sept. 10, states that 

the gold discoveries ou Laurel Creek, in Floyd county, are proving valuable* 

the yield more than doubling the richest on Brush Creek in Montgomery..- 

The old Garnett and Mosely mine, 8 miles west of Willis’ Mountain, in Buck* 

ingham, is now worked energetically by the Morrow Co.,—.says the FhrmvilU 

Mercury . 

The American Manufacturer and Iron World, of Pittsburg, Pa., 
in its issue of Sept. 3 rd, copies in full\ and with the courtesy of 
credit that it never forgets,from our August number, articles on the 
“Excelsior Iron Mine” and on “The Bedford Iron Mining and 
Manufacturing Company,” thus giving them the benefit of its wide 
circulation among all the iron-workers of the country. 

Zinc..-A correspondent says, Zinc ore has been found on Roanoke River, 

about 2 miles above Alleghany Springs, Montgomery Co.,Va., near the west. 

em foot of the Blue Ridge, 

i - i r ~~i"""" mP n " i nn n n n i n m nnnnnnnMnnnnonnnnnnnnnnnnnnnnnoo^nnnnoooooooi..ioonnnnnnnno m 

Asbestos, of fine quality, a correspondent writes ns, has been discovered 
on the Blue Ridge, near the line of Floyd and Franklin counties, about 20 
I miles from Christiansburgw 
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The Virginias. 


[Number 9. 


Sketch of the Present Condition of the Great 

1Ka ha Eiver Ii prove m int. 


Written for The Virginias, 

By Lieut. Thomas Turtle, of the U. S. Engineers. 



The object of the present improvement of the Great Ka¬ 
nawha Eiver, in West Virginia, is to obtain a constant navi- 
ble depth of at least 7 feet from the coal-field of the Great 
anawha to the Ohio River. This object is to be obtained bv 

a series of dams with locks from the upper limit of this coal. 

field to the mouth of the river. The dams* from the foot of 




Paint Creek shoal upward, are to be the ordinary fixed da 
and all navigation through them will have to pass through 
the locks. The river below these fixed dams is to be improved 
by the construction of locks with movable dams; when the 
stage of the water is low, boats and barges will pass through 
the locks, but when the stage of water permits navigation in 

the open river for heavily laden boats all traffic will pass un. 

impeded through openings in the dams, provided for that 
purpose. 

The movable portion of each clam consists of a series 
of wickets 3 ft. 4 inches in width and about 13 ft. in height 
^wooden frame work) rotating about their middle line, 
half way of their height. At this point of rotation, when 

raised, each wicket is supported by an iron frame.work which 

consists of a prop supported at its lower end, and of a “horse” 
formed by two uprights which act as ties to overcome the ten¬ 
dency of the entire system to rotate about the lower end of 

the prop,.a cross.head, passing through the head of the prop 

and the two uprights of the horse, working loosely in the 
former, forming a journal, and fixed to the horse, has its ends 
embraced by journal boxes in the frame work of the wicket. 
The wicket is thus free to swing on the line half way of its 
height. The horse has an axis of rotation, at the lower ends 
of its uprights, in journal boxes which are firmly anchored in 
the masonry of the foundation, as in the dam near Brownstown, 
cur to the solid rock by wedge bolts, as in the dam below Cabin 
Creek shoal. The centre of pressure being two-thirds the 
depth of the water from the surface, and the wicket when up 
resting against a sill at its lower end and against the cross- 
head at its middle point, the equilibrium is stable until the 
water in the pool rises to a certain height above the top of the 

wicket. If, however, the prop be deprived of its point of sup. 

port at its lower end, the entire system is free to rotate down 
stream about the lower axis of rotation of the horse. The 
wicket will then settle down to the floor of the pass and the 

entire depth of water lying above will be available for naviga. 

tion draft. The level of the wicket when down, with reference 
to the water surface, is lower than the crests of the shoals in 
the vicinity, so all the draft that can be taken in the river will 
clear the pass floor. 

ass wickets are deprived of their supports 
w ewise by two rods which are operated by 

gearing in the wall of the lock at one end of the pass and in 
tne masonry of a pier at its other end. 

Up stream from the wickets is a movable bridge formed of 
trestles about 17 feet in height. These trestles when upright 
are joined at their upper ends by “T” beam rails. Upon the 
railway thus formed a car and winch travel for raising: the 
wickets when down. A chain attached to the butt o 


as not to permit the wicket to swing against the sill with a 
shock. The wickets are thus “righted,” one by one, the pass 
is closed and a dam is formed. 

The passes on the Kanawha consist of 62 wickets. When 
these wickets are down the opening in the dam is 248 feet 
wide. Between each two wickets is a space 4 inches in width. 
When the river is very low these spaces may be covered, 
making the dam as “tight” as necessary. 

When the dam is opened the rails are removed from the 
trestles, one set at a time, and the trestles are rotated across 
the current, about their lower ends in journal boxes, and lie 
upon the floor of the pass out of the way. The tops of the 
trestles are connected by chains so that one being raised the 
chain of the next tires is brought to the tup of the bridge by 
which this next trestle can be raised. 

The lock and pass occupy about half the width of the 
stream. The remainder of the width is occupied by the 
“weir, 5? extending from the pier, mentioned above, to the 
abutment. The weir consists of a masonry foundation from 
the bed-rock to within 5 or 6 ft. of the level of the top of the 
dam. This 5 or 6 feet is occupied by a movable dam having 
wickets and trestles similar to the pass, but of less height. 
The movable top of the weir provides escape for the surplus 
water at the stages when the river is not sufficiently high for 
the pass to be opened. The top of the weir wickets are at the 
same level as the tops of the pass wickets. The aim is to pre- 
vent the water in the pool from rising higher than the tops of 

the w.ickets and still keep the pool at the proper height to give 

the required depth upon the mitre.sill of the lock above and 

on the.crests of the shoals between. How this is done is 

Bhown by the following instruct ions to the lock-keepers for the 
regulation of the levels of the pools: 


“To re 

water all t 



At dead low 





wicket and passing round the drum on the winch is wound in; 
this operation raises the wicket, with its end and lower side 
only exposed to the force of the current, by causing the horse 
to rotate up stream about its lower journal. The prop, in the 
mean time, sliding on the floor in a groove, finally falls into its 
rest against the “heurter,” an iron abutting piece fastened to 
the floor. If now the chain be secured to the trestle the 


late the levels of the 

wickets of pass and weir will be up, with a cer¬ 
tain number of joint covers over the spaces between the pans 
wickets. At this stage the pool must be kept level with the 
tops of the wickets. Whenever the dam is up the winch will 
be kept habitually upon the weir bridga When the river 
commences to swell, remove sufficient joint covers to Feduce 
the level of the pool to the top of the wickets. If the removal 
of all the joint covers be not sufficient to reduce the level of 
the pool to the top of the dam, the wickets of the weir must 
be placed ‘on the swing 1 in sufficient number to keep the pool 
down to its proper level. When the river is falling, a number 
of. weir wickets being ‘on the swing, 5 it will be necessary to 
right these wickets, one by one, to keep the pool up to its 
proper level. When all the weir wickets are righted, if the 
pool still continues to fall it will be necessary to place joint 
covers upon the pass wickets. 55 

The weir is again of service when the operation of raising 

the pass wickets is in progress.-.The following instructions are 

issued to lock-keepers: 

“Order of Operations in Raising a Dam. .-.-After a 

flood, or at the end of the high-water season, the dam is to be 
raised. Ordinarily instructions will be awaited, from the en¬ 
gineer in charge, to begin. 

The preliminary operations may begin when the seats of the 
rideres are exposed. 




wicket may be kept swung to about a horizontal position and 

it will, while so swung, contract the water.way but very little. 

In this manner all the wickets of the pass may be “placed on 

the swing” without creating a “head. 55 cur “back.water” to im. 

pede the raising of the last wickets. All the wickets being so 
placed the chains may, successively, be detached from the 

trestles and the wickets permitted, one by one, to swing down. 

ward until they rest against the sill. In this operation the 
winch is again used; the chain is attached to the drum, hauled 

acned 


taut, detac 


from the trestle and then unwound firmly, bo 


First. The foot-br idge of the weir will be raised, planked, 
' the winch placed upon it. 

Second. The wickets of the weir will be raised and kept ‘on 
the swing. 5 

Third. The foot-bridge in the pass will be raised, 
not be done till navigation In the open river is 
doned. The engineer in charge will give notice 
riod. 


•it 


Fourth. The wickets of the pass will be raised and ‘kept 




This will 
be 

this 





swing. 

Fifth. The pass wickets will be righted. 

Sixth. The wickets of the weir will be righted, one by one, 
as may be necessary to keep the pool at its proper level. 

It will be Been by the above instructions that when the pass 
wickets are about to be raised, the weir is practically open for 
the discharge of the stream, and as the righting of the pass 
wickets causes a “head- 55 or back-water,” the open weir insures 
escape for the water and prevents too great pressure against 
the pass wickets whilst the men are handling them. 

The axiB of rotation of the weir wicket is also above til 
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point two-thirds their length from the top, to insure stability 
when the water is as high m the top of the wickets; but is be¬ 
low the middle pint, so that their quilibrium may be de¬ 
stroyed, if the pool rises much too high, and the wickets tip 
spontaneously while the pass wickets are yet in a condition of 
stable equilibrium. This insures an automatic lowering of the 
pool, if for any reason the keepers should fail to swing the 
wickets of the weir. At time of high water the wickets and 
trestles of the weir should be lowered. 

The movable dam at the head of the Charleston pool (Dam 
No, 5), is now (August, 1880,) practically ready for use, and 
the’passing of boats through tne lock has commenced. The 
pool formed by this dam, which overcomes Cat-Fish and Witch¬ 
er’s Creel shoals, is 6J miles in length. It will enable all the 
coals between Cabin Creek and the head of the Charleston pool 
inclusive, and from Witcher’s Creek and Fields’ Cree 
reach the Charleston pool at all seasons,—through the lock, if 
the water be low, and through the pass, without detention, if 
river be s 
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The Charleston pool is an important point to reach. It bears 

tha same relation to the Kanawha coal.field that the harbor 

at Pittsburg does to the Monongahela coal.field. This pool is 

t depth, throughout 


about 10 miles in tvugvu, 
nearly its entire extent, for the 
bums and 'boats at the lowest stage oi tne river. 

om the “Great Falls” of the Kanawha to the foot of Paint 
Creel: shoal, the river falls an average 3.5 feet to the mile ; 
thence to the head of the Charleston pool 1.5 feet per mile; while 
from the lower end of this pool to tne Ohio the fall is only 
0.8 of a foot per mile. From this pool boats drawing 5 feet 
can run out to the Ohio on an average of 209.8 days in a year 
(average of 7 years); and those drawing 6 feet, can run out 
on an average of 159.5 days per year.—This compares favors 
My with the Ohio Eivcr at Pittsburg, whew) on an average (22 
years) the Ohio river is 155.9 days m the year above 6 feet 
The Ohi 


e y 

•hio at Pittsbnig is 80 days per year below the 8 leet stagei 
while the Kanawha at Charleston is bat 51 days below that 




tage. 
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latter project has not been entered upon, the construction of 
lock and dam No. 1 on the Kanawha is not now contemplated. 

Thomas Tuktle, 

First Lieut. U. S. Engineers. 
Charleston, W. Ya., August, 1880. 

Broadway, Roddngliaiit County, ¥a. # on the line of the Valley 

Branch of the great Baltimore & Ohio R. R., is very properly call¬ 
ed an “enterprising little town,” by Prof. Campbell in the interest¬ 
ing, valuable, and suggestive article on the “Resources of “Brock's 
Gap," one of the regions tributary to this village, that, with a most 

The 



excellent geological section, he contributes to this number 
Virginias. 

Broadway is one of the scores of attractive and flourishing villages 
that have developed along the lines of the Virginian railways in the 

last ten years. Situated at the junction of Linvill's Creek and the 

North Fork of the Shenandoah, near the middle of the Western 

Central Valley of the Shenandoah—(See its position, on the Geo¬ 
logical Map, in The Virginias of June last, just over the last letter 

in the word “Rockingham,").it has all the advantages that result, 

and will result, from being the depot of a rich surrounding lime¬ 
stone region, and also of a large area of Apalachian country abound¬ 
ing in resources as yet mostly undeveloped. Linvill's Creek is a 

springs.fed perennial stream, and the North Fork has a large gath. 

ering ground on the lee side (so far as the most rain* bearing winds 
are concerned), of the Shenandoah, or Great North Mountain, a 
range that has an average altitude of over 4,000 ft., (3,000 above 
The Valley at Broadway), making it, at the same time, a shield 
against the cold winds from the northwest and a barrier to arrest 
the water.laden winds from the southeast and condense and gather 

their waters to make full-volumed the streams that flow from it. 

at the 



just below Cabin Creek shoal (Da 
4) is also practically ready for use, and boats air© now being 
passed through the lock. The pool of this dam, which over¬ 
comes Cabin Creek shoal and Banseman’s ripple, is 6.2 miles 
in length, and, with the Brownstown dam, will permit all 
oo&ls, from the foot of Paint Creek shoal (21.4 miles above 
Charleston) to Cabin Creek inclusive, and from Kelley’s Creek, 
to reach the Charleston pool at all neurons, through the locks 
or through the passes, according to the stage of the river. 

Lock and dam No. 3, at the foot of Paint Creek shoal, are 
now in process of construction, and it is expected that they 
will be complete for low water next year. This dam is not 
movable. the lock is of 12 feet lift. Locks 4 and 5 are of 7 
feet lift. The abutment of Dam No. 3 is complete, and the 
delivery of the timber for the dam is in progress. The mason¬ 
ry of the lock is entirely hnilt to above the ordinary stage of 
tne river, and the setting of the coping of the land wall is 
about to begin. Thepool of this dam will overcome Paint 
Creek, Windsor and Hunter’s shoals and will, with dams Nos. 
4 and 5, below, permit all coals, from Cannelton to Paint 
Creek, and from the tributary streams between these 
reach the Charleston pool at all seasons. 

Possession is about to be obtained of the site for lock and 
dam No. 6, about 4 miles below Charleston, and the lock will 
be placed under contract this season. The pool of this dam 
will back the water to No. 5, about 13 miles, and will in¬ 
crease the depth upon the mitre-sill of the lock, just above 
Charleston on Elk River (Elk River Manufacturing Corap&r 
ny’s) to 5.95 feet. 

Tne site for lock and dam No. 2, near Cannelton, will soon 
be obtained by purchase or condemnation, when work upon the 
lock will begin. The pool of this dam will overcome Lykena’ 
shoal and will extend up to the foot of Loup Creek shoal, 
about 31.5 mile* above Charleston.—When this lock and dam 
are built, all the coals from Loup Creek and below can reach 
the Charleston pool at all seasons. 

A . Im dy inquny has been made by the Gapley River inter¬ 

ests to learn when the Kanawha will tie slack-watered to the 
Great Falls. To do that it would be necessary to build lock 
and clam No, 1, which will be required when the Great Ka¬ 
nawha becomes a link in the “central water line.” As this 



From Broadway upward both the Creek and the River 

rate of 40 feet or more to the mile, so that a slight dam across 
either, a mile away, would afford a “head" that would be over the 
tops of the buildings along lb© railway. Some of this grot water¬ 
power is now used, most of it runs away. The mountain country, 
having its outlet along North Fork and through Brock's Gap, 
abounds in white pine, tulip-poplar, the oaks, and other timber 
trees; the logs from these could be easily “flushed" to Broadway 
and its fine water-powers, giving it abundant advantages for a lum¬ 
ber making centre and the manufacture of articles made of wood. 

The piles of chestnut oak bark that are always awaiting shipment 
there suggest that the half dozen mountain ranges in sight abound 
in this best of tannin-furnishing trees, and that great tanneries 
could be profitably located here, or at the mouth of Brock's Gap. 
The near mineral resources Prof. Campbell has sufficiently men- 

An inspection of the Geological Map of The Virginias 
(see our June No.) reveals the fact that it is less than 50 miles, as 
the crow flies, from Broadway Depot to the famous Cumberland 
coal-field ; and those familiar with the topography well know that 
there is a perfectly feasible route, for a railway that shall have mod¬ 
erate grades and a length of less than a hundred miles, hence to that 

great bed of superior coal, and through a region rich in timber, 
mineral, cattle and other wealth. In fact this place is nearer, by a 
feasible route, to the great coal-field than any other in The Valley. 
The enterprising men of Broadway procured from the last Legisla¬ 
ture of Virginia a charter for a railway in the direction indicated, 
and the free railroad law of West Virginia will give them right of 
passage to the coal-field, Cumberland or elsewhere. The same 
charter conveys the privilege of extending this railway to Washing¬ 
ton, D. 0 ., on the north-east, and to the city of Petersburg, Va., on 
the south-east. From our local stand-point we see that a line from 
Broadway to Cumberland and its coal-field would give to Staunton, 
by the Valley RR. and that line, a short and quite direct route, not 
only to that important railway centre and its stores of coal, but also 
to Central Pennsylvania and to Pittsburg. 

We think the day is not distant when a railway will follow the 
North Fork of the Shenandoah, through Brock's Gap, to its head, 
then down Lost River, thence by “The Glades" to Romney, and 
thence down the South Branch Valley to the B. & O. RR. or across 
to Keyser on the same railway. Nature has opened the way by 
eroding the valleys and cleaving the mountains. 

We commend w Broad way to those seeking favorable locations for 
the manufacture of iron, lumber, leather,, etc. 
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The Iron Ores of Virginia and West Virginia. 

'. —— — ““““ ‘ « 

By Prof. William B. Rogers. 

(COMTIHUKD 9UOM PAGE 2JO.) 

2. The Arehsan or Metamorphic Iron Ores of Virginia*.- 

These are the magnetic, specular, limonite, (brown hematite), etc. 
iron ores of the Archaean or Metamorphic area of Virginia, which 
is by far the larger portion of Midland and Piedmont and all of 

the Eastern Blue Ridge of.Virginia. (See the Geological map in 

the June No. of The Virginias.) 

“Much oxide of iron and some lime” are mentioned as con- 
tained in hornblende, which decomposes into a deep red earl: 
which, in virtue of its composition, is generally found productive. 

[27.1835]. In the rocks of the “gold belt,” the gold.bearing 

ones, “the cavities are often filled with a bright yellow ochre, or 
hydrated peroxide of iron which generally contains gold in a state 
of minute division. Sulphuret of iron (Pyrites) is another accom¬ 
panying mineral, which in many mines occurs in considerable 
quantities. At Morton's mine, (Buckingham,) it is peculiarly 
abundant, and there, as in other places, generally contains a por¬ 
tion of combined gold. In the Union mine, near the Rappahan- 
nock, some of the auriferous veins consist largely of the Pyrites, 
which here contains so much of the precious metal as to render the 
extraction of it an object of profit. This Pyrites, in all probabili¬ 
ty, was, at some former period, more generally diffused throughout 
all the auriferous veins, and by its decomposition, gave rise to the 
peroxide of iron, with which the quartz is always more or less im¬ 
bued, while the gold existing in it was deposited in the cells and 
fissures of the quartz.” [29-1835]. 

The micaceous garnet slate, at New Canton in Buckingham, 
which was used as an auxiliary furnace flux, “yields a considerable 
amount of iron.” [30-1835.] 

“Several veins or beds of iron ore exist: in Buckingham in the 
region of the gold veins and slates, and ore of similar description 
makes its appearance in Fluvanna, Louisa, &c. In the former 
county indications of this deposit have been distinctly traced 
throughout a line of seven miles, and the proprietors of the furnace 
at New Canton have assured themselves of its continuity for two 
miles. West of the principal vein is another at the distance of 100 
yards: a vein of friable slate clipping east occupying the interval. 
In the first or principal bed a continuous mass of ore has been un¬ 
covered, whose length is about 60 feet, and average breadth 15. 
As yet no certain opinion exists as to the depth to which it reaches 
below the surface. This ore is generally embedded in a brownish 
yellow ferruginous clay, and fragments lie scattered over the surface 
in the neighborhood of the bed. Through a long but narrow belt 
in Louisa, Fluvanna and Buckingham, and in fact throughout the 
whole length of the gold region, so called these surface indications 
may be traced. The ore is a hematite , in irregular masses, some¬ 
times cellular and frequently mammillary. The cells often con- 
tain acicular white crystals of great lustre- The color of the ore 
varies from a yellowish to a blackish brown. Its hardness in 
different localities also differs, and in the immense mass above 
described, its such as to render blasting necessary. There is some 
difference as to the proportion of oxide of iron contained in the 
ore from the two veins near New Canton, and a mixture of both 
varieties of ore has been advantageously used in the furnace now in 
successful operation. As early as the Revolutionary war iron was 
manufactured from the Buckingham ore, but until recently this 
valuable resource has been almost entirely neglected. The lime¬ 
stone on the western edge of the county furnishes the flux employed 
in the smelting of this ore, which, under the superintendence of 
Mr. Dean of New Canton is now conducted on a scale of such ex¬ 
tent as to give a weekly product of between 30 and 40 tons of pig 
metal, much of which is of a superior quality. Ore of precisely 
the same description, is found likewise in the gold region above 
Fredericksburg, and as in present instance, in the vicinity of the 
garnet slate. From the curious association of this ore with the 


9 

furnace a portion of the precious metal would occasionally appear, 
and accordingly it has been discovered in fine specks in the cinder, 
of the Buckingham works. Magnetic iron ore of a very valuable 
quality occurs at the base of Willis' Mountain In Buckingham, 
and is found at several other place in corresponding position. 


[31-1835.] 

“In the immediate neighborhood of the veins of this material, 
(quartz and greenstone) abestos, iron pyrites and other minerals 
occur, which are known to be thus developed in various rocks by 
veins of intensely heated matter injected into them in a state of 
fusion.” [33-1835.] 

“Throughout the South-West Mountain and its prolongations, 
but especially on Buffalo Ridge, micaceous and magnetic iron ore 
occur. In the neighborhood of Stonewall Mills, and near the 


occur. 111 line neignDornooa ot btonewaii Milts, and near tine 
Buffalo Ridge Springs these ores are abundant. They are 

also met with in the vicinity of the Folly. Hematite containing 
some manganese is seen also apparently in veins in a slaty rock at 
Reuben Carver's, near the above named mills, and has been sup¬ 
posed by sonic to be an ore of silver. The micaceous oxide is gen¬ 
erally blended more or less intimately with the substance of a 
talcose and siliceous schist, and appears to exist in beds of con- 
siderable breadth amid these rocks. Hitherto, little value appears 
to have been attached to the magnetic oxide or oxidulated iron ore 
which Is thus abundant throughout this region ; and yet*, judging 
by the experience of other counties where this ore is smelted in 
great quantities, there can be but little doubt that under a judicious 
system of operating it might be found a highly valuable material 
for the manufacture of iron. In the highlands of New Jersey, so 
noted for the quality and amount of their forged as well as cast 
iron, an ore of precisely the same character Is used, and the diffi¬ 
culties In smelting which appear to have deterred our iron masters 
from its employment, are; completely overcome.” [34.1835.] 

“Sulphuret of iron, in cubical and other forms,” is very frequent 
in Buckingham and Amherst. [35-1835.] 

“The slates of the gold region, together with the iron ores oc¬ 
curring in them” to the N. W. of Fredericksburg, were examined. 
[6-1836.] “The iron ore from the site of the old works at Chan» 
cellor's, was examined and found to be of good quality.” [7.1836.] 

The Report for 1837 makes no mention of the iron ores of the 
Archaean,—the Primary as it was then called.! 

“Among the useful results of these researches may be mentioned 
the determination of the composition and. consequent value of 


numerous specimens 01 iron ore , either from localities already 

known and resorted to by the furnaces of the State, cur from such 
as have been discovered in our explorations, and which hold out 
the promise of becoming valuable at a future day, when the im¬ 
portance of this branch of manufacture shall be so appreciated 
as to attract a just share of the growing enterprise of the com¬ 
munity.” [4-1838.] 

“The deposits of Iron ore, some of which are of important extent 
and favorably situated for manufacturing purposes, together with 
the veins or beds containing other minerals of economical or 
scientific value have also been subjects of very special exami¬ 


nation.” [ 36 - 1839 .] 

In Piedmont “the red color of the soil, derived from Epidote 
and Hornblende, is due to the large proportion of oxide of iron 
they contain, sometimes amounting to 30 per cent.” [40-1839.] 
“The principal components of Schorl are silex, alumina and oxide 
of iron. “It occurs at numerous points in Mecklenburg, Lunen¬ 
burg, Amelia, Buckingham, &c.” [41-1839.] 

“The constituents of Garnet are silex, alumina, lime and oxide 
of iron; the lime 20, the oxide of iron 16 percent. From the 
large quantity of lime present, it is a comparatively fusible mineral, 
and hence some of the rocks in which it abounds may be used as 
an auxiliary flux for iron ores, having the additional advantage of 
themselves furnishing a considerable amount of iron. It occurs in 
some of the primary and metamorphic rocks very abundantly, and 
is met with in the southern region, particularly in rocks of the latter 


auriferous rocks, it might be expected that in the operations of the | class in numerous places. The neighborhood of New Canton in 
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uckingham county, may be mentioned as an interesting lo¬ 
cality.” [42-1839.] 

“In many varieties of gneiss displayed throughout this region, a 
very marked amount of sulphuret of iron (iron pyrites) exists in 
the form of brilliant crystals disseminated through the mass. This 


used 


materia! 


m 

tals are decomposed by the atmosphere, and the softened condition 
of the mass they thus induce. Such roek9, however fresh and clear 
their surfaces when first removed from the quarry, in process of 
time become studded with small brown ferruginous specks, which 
gradually extend themselves so as to injure the appearance as well 
as the solidity of the mass/' [45-1839.] 

“Gray gneiss containing white kyanite, tinged red by iron,” is 
mentioned as occurring at Willis’ Mountain. [45-1839.] 

The limestone belt south of the James “possesses great importance, 
not only on account of its extent, but its contiguity to the exten¬ 
sive beds of rich iron ore which are used at Ross’ Furnace, the 


which the sulphuret has disappeared and the dark brown stains of 
oxide are presented, and thence to a mixed substance consisting of 
the matter of the rock, with a predominance of the oxide, from 
which we pass into 'the massive and comparatively pure ore. Of 
the stages of chemical change by which this conversion would seem 
to have been brought about, the first is obviously the decomposi¬ 
tion of the sulphuret of iron, and the production of copperas or the 
sulphate of iron, an effect continually witnessed where moisture 
and air have access to the sulphuret, and the secon d the separation 
of the brown oxide from the copperas, probably in some measure 
by the action of the magnesia and potash present in the Mica, Talc 
and Felspar of the adjacent rock. In this view' of their produc¬ 
tion, the ores in question are to be regarded as of much later origin 
than the adjacent rocks, and indeed as being in some places in 
progress of formation now. Striking examples might be referred 
to of beds of Micaceous and Talcose slates, in which knots of such 
ore are to be met with disseminated through the mass, and still in 
part retaining the structure of the slate, so as to exemplify one of 


limestone lying a little east of the most eastern band of ore.” [58- the sta S es ©f change before noticed, in which the production of the 
2839.] “Iron pvrites” are named as among the ingredients of the of ore has not yet been carried to its completion. 

“bluish or clouded” limestones of Campbell county. [59-1839.] Besides the brown and ochreous ores, there occur also two other 

varieties, viz.: the Micaceous oxide and the Magnetic oxide. The 
former is not unfrequently associated in small quantity with the 
ores first mentioned, but most commonly occurs in small veins in- 


2839. J “Iron pvrites are named as among the ingredients of the 
“bluish or clouded” limestones of Campbell county. [59.1839.] 

44 Iron Ores .—Oa this head only a few observations can be use¬ 
fully presented at the present time, as the chemical examinations 
relating to these materials arc as yet too little advanced to furnish 
a body of analytical results sufficient to illustrate their composition 
and probable economical value. The extensive beds of these ores 
found at some points in the southern region, their great richness 
in iron, and their proximity in several instances to some of the beds 
of limestone above described, together with the favorable position 
in which some of them are placed as regards water-power and fa¬ 
cilities of transportation, give them a not unimportant rank among 
the mineral resources of this portion of the State. These deposits 
are by no means so numerous in this region, as from the deeply 

ferruginous tinge of. the soil over extensive districts and the fre. 

quent occurrence of loose fragments of ore upon the surface, ordi¬ 
nary observers have been led to imagine. All the slaty rocks of 
which I have treated above are more or less impregnated with iron, 
uusually showing itself in the undecomposed rock in the form of 
crystallized sulphuret of iron or iron pyrites, and in many instances 

1 

bearing a large proportion to the other materials with which it is 
intermingled. Nor is it exclusively confined to the class of rocks 
in question, occurring sometimes in equally marked amount in beds 
of Gneiss and in veins of Quartz, particularly such as have been 
found to contain gold. This mineral may be known by its yellow¬ 
ish metallic lustre, and the generally cubical or square form of its 
crystals. Though worthless in itself, it would appear to have been 
the source whence some of the most valuable and extensive ore beds 
of this region have been supplied. The beds referred to are those 
consisting of the brown and ochrous ores hereafter to be 
mentioned. 

A few remarks upon what would seem to be the theory of their 
formation will, I hope, not be deemed inappropriate as a part of the 
present brief sketch of the geology of our southern region. The 
brown and ochrous ores contain the metal in the state of an oxide, 
and are made up of this oxide, together with silex, alumina and 
water. The oxide contains 70 per cent, of metallic iron, so that 
were the ore composed of this alone, each hundred pounds ought 
to yield 70 pounds of metal. In the richer ores as much as 85 per 
cent, of the oxide is sometimes found, the remaining 15 per cent, 
consisting principally of water. This would correspond to about 
60 lbs. in the 100 of ore, and is an amount scarcely ever obtained 
in the operations of the furnace The ores in question are uni- 
formly found associated with Micaceous or Talcose slates or Gneiss 
in wh ich the sul phuret i s or has been presen t in great quant it y. In 
the immed i ate vie in ity of the bed, these rocks are seen in a decom- 
posing condition, and impregnated with ochreous matter, which is 
the material of the ore. In fact, with a little attention, the various 
gradations may be traced from the unchanged rock, at some dis¬ 
tance from the bed, to the softened and decomposing material in 


eluded in Quartz 


scaly 


tals, not unlike those of a dark brown Mica, but unlike these it 

yields a bright reddish brown powder when bruised, and will stain 

* 

the fingers of this hue when rubbed. Though of common occur¬ 
rence it is not found in large quantities. The composition of this 
ore is the same as that of the pure brown oxide, but unlike that va¬ 
riety it is never united with water. 

The Magnetic oxide, when pure, is richer in iron than, either of 
the preceding, containing within a small fraction of 72^ per cent, 
of metallic iron. It is distinguished by its nearly black color in 
mass as well as when reduced to powder, and its strong action on 
the magnetic needle, attracting one extremity and repelling the 
other. It is from ore of this description that nearly all the Swedish 
iron, so celebrated for its excellent qualities, and so well suited for 
conversion into steel, is extracted. This variety of ore occurs at 
several points in the southern region in the form of beds or strata 
of considerable thickness and of good quality. 

The following enumeration of some of the exposures of these ores 
may serve to indicate their geological position as well as their gen¬ 
eral extent and characters: 

2. In Buckingham county an extensive bed of the brown and 
ochreous ore has been traced for many miles in a direction south- 
westwards of the furnace near New Canton. Of this deposit some 
account was given in my first report. Omitting further details at 
this time, I would merely remark that from its continuity and thick¬ 
ness, and from the general richness of its contents, this bed deserves 
to be considered as of high economical value. The iron made from 
it is for many purposes regarded as of good quality, though like 
most of the metal manufactured from the ores east of the Blue 
Ridge, it requires the admixture of a softer material in converting 
it into bar iron. The position of this bed between Micaceous 
slates, and the gT uation of the ore into slate along the sides of 
the bed, afford gc d illustrations of what has been said in regard to 
the origin of these ores. 

2. In the same county a bed of the brown ore is extensively ex¬ 
posed on Stonewall Creek in sight of Mr. Ross’ new furnace, and 
shews itself at several other places in the neighborhood. At the 
furnace it has a width varying from 10 to 25 feet—at Mr. Yeat- 
man’s, half a mile below, its width is 12 feet. Its position is near¬ 
ly vertical, included in yellowish Talcose slate, and its range or 
'bearing is N. 20° E. The ore is generally compact and dense, but 
sometimes cellular and containing oc hre. Higher up the hill and 
eastwards of the former, another parallel bed occurs, consisting 
chiefly of a yellow ochreoms oxide of iron with numerous and large 
cavities. Still mdre towards the east we meet with the range of 
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limestone formerly spoken of, furnishing a flux to be used with the are * ‘Talc, Asbestos, Carbonate of Copper, Chrome-Iron, and 
ores. Magnetic Oxide of Iron.” [52-1840.] 

3. Near the mouth of Elk Island Creek in Amherst county, two “At Taylorstown, on Kittoctin Creek, the calcareous masses are 
or more considerable beds of ore are met with, the more eastern of enclosed m greenish, slaty Talcose rocks, containing iron pyrites 
which, about half a mile above the mouth of the creek and a quar- anc ^ Magnetic Oxide of Iron in small octahedral crystals. [58-1840.] 

ter of a mile above the furnace, is from 4 to 8 feet in thickness r " Crnm p " marv th#> 


where explored, and is a brown oxide of iron, sometimes Micaceous, 
contained in Micaceous and Talcose slates. 

occurs another bed, consisting principally of slaty and Micaceous 
ore, and at various points in the vicinity bog ore is abundantly met 

with, serving a useful purpose in union with the compact and Mica. ( > 

ceous ores. As already stated, beds of limestone are found within | thft from I odd s, 

a short distance of the ores. 


In the analyses of “limestones from the Primary,” the “Ah t 
naan l Oxide of Iron” in that from Whitley's and Gibson's in 
Half "a mile westward I Fauquier, were 0.40 per cent. ; that from Gibson’s, south-side of 

Rapid-Anne River, £52;.that from Colby Cowherd’s, ..5 ms. 
from Gordonsville, and that from Rawlings', near Orange C. H. f 
0.80; that from Rapid-Anne, 300 yds. E. of Gibson’s vein, 0.92; 

ms. from Gordonsville, 1.28; and that in some 
thin layers in mica slate, 0.44. [108-109-1840.] 


4. A little east of the belt of grey granite, formerly described as 
ranging through Campbell county near the Charlotte line, and 
crossing the Staunton river at Brookneal, there occurs a prolonged 
bed of ore, similar in character to those above described. About a 
mile N. E. of Col. Hancock's dwelling, the width of the bed is 8 
ieet, but there is reason to believe that at some points it swells out 
to more than double this amount. It here ranges in a N. N. E. di¬ 
rection, has a high eastern dip and is associated with Mica slates. 
The* ore is a brown oxide, sometimes quite compact, sometimes 
ochreous and occurs in large masses on the E. side of Hot (Hat ?) 
creek, (one of the branches of Falling river,) near its mouth, much 
ore is seen on the surface, and has been exposed by diggings—ap¬ 
parently the continuation of the bed explored on Col. Hancock's 
land and its vicinity. 

5. Near Rocky Mount; in Franklin county, a little north of the bed 
of Steatite formerly described, the Magnetic oxide occurs in suffi¬ 
cient quantity to supply a furnace in the vicinity. The ore is gran¬ 
ular, of a black and greenish black color, and is associated with de¬ 
composing Micaceous slates—width of the bed varying from 4 to 6 
feet. Another bed of the same description, several feet in width, 
is met with a little north of the village. Impure bog ore occurs in 
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No, 1. “Hema title brown oxide. Structure somewhat fibrous and cellular, interior of 
cells ooated with a bluish crust; color clove brown, lustre glimmering ana resinous/* 
No. 2. “Brown hematite and eillclous brown oxide. Structure externally hematttSo, 
fibrous ; Internally amorphous, granular ; color blackish brown, lustre gUmmertng/* 
No. 3 “Structure amorphous, cellular; color chestnut brown; general aspect 

the neighboring meadows, yellow and ochreous, accompanied on I ©^thy, in spots glimmering/' 


the surface with the grains called shot ore 
the village we meet with the brown oxide in Mica slate. 

6. In Patrick county, a little west of Goblintown Creek and on 
the east side of Stewart's Knob, we find the Magnetic oxide exposed 
at several places, the main, deposit supplying the Union Iron Works 
in the vicinity, being a bed of front 3 to 6 feet wide, of a fine 
grained, generally black ore, sometimes having a greenish tinge 
from the intermixed scales of Talc, and sometimes red and ochreous. 

7. In Buckingham county, about a mile east of Whispering Creek, 
and nearly in a line with Willis' Mountain, a heavy bed of the 
Magnetic oxide crosses the road leading from Maysville to Ca Ira, 


0 .. ,, No. 4. “Structure amorphous; compact: line grained ; fracture somewhat con- 

beven miles west 01 I Choldal ; color chestnut brown, without lustre ’* 

No. 5. “Associated with Talcose slate. Structure massive, compact and •fltafous, 
color clove brown ; surface presenting glimmering points of quartsoee particles/* 

No. 6. ‘Structure cellular; cells minute : color light brown ochreous ; contains 
small specks of quarts/’ [116—117—1840.] 


The Resources of Brock’s G p, Va 

Written for Thk Vino ini as. 

By Prof. J. L. Campbell. 


The name Brock’s Gap is applied, not simply to a gap in 

and may be traced for some distance in a N. E. and S. W. direc- Little North Mountain, but also to an interesting region of 
tion. It is from 6 to 8 feet in width, solid and dense generally country> of considerable extent, in the northern comer of 

it altects the needle Rockingliam connty> Virginia. Let us take a view of it with 

and Topog¬ 
raphy ; (2) Its Geological features; ( 3 ) Its Mineral and other 
Resources; ( 4 ) Its facilities tor utilizing these resources. 

1 . Geography and Topography .—By referring to the accom- 



line of the Valley RR., at the junction of LinvilPs Creek and 
the North Fork of the Shenandoah River in Rockingham 
county Va. This enterprising little town is the centre of 
trade for one of the finest agricultural regions in the Great 
Valley; it is also the mart of that beautiful mountain country, 


bright and specular, though sometimes dull 
powerfully, and is evidently a very rich ore 

Further details in regard to these, and a similar full account of its surroundings in reference to (1) Its Geogr 
other localities are reserved for a future time, when the chemical 
examinations connected with the subject shall have been brought to 
maturity. But it will be seen from the particulars which have now 
been stated, that the portions of the southern region referred to 

are by no means wanting in supplies of this mineral, and that some panying map the village of Broadway may be found o 
of the most extensive beds are very favorably situated, both as re¬ 
gards the limestone so essential in the manufacture of iron and an 
easy conveyance of the products of the furnace to market.” [63- 
66-1839.] 

The Gneiss of Piedmont 14 with comparatively little Mica, con¬ 
tains more or less Talc, occasionally Chlorite, and in a great num¬ 
ber of cases, Hornblende and Iron Pyrites, the latter aiding its dis- 

integration, and along with the Hornblende imparting more or less] called the “Brock s Gap settlement 9 or “Little Ger 
of a reddish tint to the soil into which it is resolved.” [45—1840 

“The Hornblende slates and Homblendic Gneiss rocks” '‘form¬ 
ing the margin of the primary on the east” frequently contain “beds A . TXT At _ 

and veins of Quartz,” “and beds of a coarse description of Iron Ore c p me to a narrow pans 111 Little liiiiiirtli 

have been found in them at a few localities.” [47-1840 

In the dark, argillaceous slates on the Rappahannock, in Fau 
quier, a mile south of the White Sulphur Springs, “many of the 
seams and joints are stained of a yellowish brown by the iron de¬ 
posited from the decomposing Iron Pyrites, of which small crystals 
are seen dispersed through the rock. It is this ingredient also that 
produces the little knots or tubercles frequently seen on - the sur¬ 
face of the laminae ; and thus aided by some slight irregularities of 
lamination, causes the rock to split with surfaces a little rough and 
uneven. [50-1840.] 

Near the Potomac, in Fairfax county, “between Difficult .Creek 
ancl Still House Creek, the greenish Talcose slate is seen to in¬ 
clude heavy hi Is of Serpentine and Steatite rock, including several 
interesting minerals, among which is Chrome-Iron ore."—In the 
Serpentine quarry near E anesville, associated with the Serpentine, 
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It carries on several manufacturing industries. 

After traveling about four miles up the North Fork, we 

, where that 

river has cut a way for its waters that are gathered from 
little mountain valleys beyond. This pass is Brock’s Gap 
and it gives name to the thickly settled 



North Fork through it, 


region, drained by 
acle up of many mountain valleys 
terminating along the banks of the river. This settlement is 
bounded on the IS, E. by Little North Mountain, and on the 
N, W. by Shenandoah Mountain. Some intervening ridges 
divide the whole area into several subordinate valleys. Of 
these ridges Church Mountain is the moult important. 

Topographically the region is hilly or mountainous, with 
some fine alluvial bottoms along the streams. The soil on the 


hills is generally slaty or pebbly; but where the limestone^ 
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that here belong' to the Upper Silurian (Ilelderberg, or No. 
VI) crop out along the bases of some of the ridges they give 
a good soil; and in all cases they have contributed largely to 
the fertility of the bottom lands. The whole settlement is 
well wittered, and well wooded; while the landscape views in 
many parts of it are not easily surpassed in beauty and variety. 

2 . Turning now to the geological section accompanying the 
map; conceive the line marked S.E.—-N.W. on the map, to 
lie several hundred feet beneath the surface of the river, and 
imagine the “section,” as a vertical plane 2,500 feet high, with 
lower edge rdfeting upon this line. Such a plane would cut 
all the hills, valleys and mountains from a little S. E. of 
Broadway to the N. W, base of Church Mountain. On it are 
represented, by differently marked bands, the ideal edges ot 
the various strata of rocks through which it is supposed to cut. 
The limestones are “blocked,” and the different varieties dis¬ 
tinguished by ruling or dotting the blocks. Shales or slates 
are indicated by “ruled,” and sandstones by “dotted” bands. 

dotting combined mark sandy slates, or slaty 




Ruling 
sandstones. 

Broadway stands in a sort of double trough of what are 
known in geology as Trenton Limestones (III a. Rogers). 
Along the creek near the town the lowest and hardest beds 
are exposed ; of the hills on each side the more shalv rocks 
form the surface and give good soils. As we go towards the 
mountain, a little more than half a mile, we find the older and 
harder limestones, (II b.e. Rogers), coming to the surface, hut 
dipping 8. E. beneath those we have passed. Still nearer the 

IP 

mountain the strata are turned upon their edges and closely 
folded, as seen, on the “section,” while the Little North Moun¬ 
tain, with all the strata resting against its eastern base, has 
evidently been inverted, so as to put the older rocks above the 
newer. Some of these inverted strata are strikingly exhibited 
in the gap where the river passes emt of the mountain region. 

Tracing the “section” still farther N. W. we find the shales 
of No. VIII (Devonian) occupying a trough of the Upper Si¬ 
lurian beds (IV, V, VI and VII. II.), and covering the whole 
valley between Little North and Church mountains. They 
rise in such mas6 along one part of their hilly range as to con¬ 
stitute what the maps call “Sap-pine Lick Mountain.” N. W. 
of this trough we find Church Mountain formed of the same 
strata as Little.North, but here giving us a series of concentric 
arches; the upper limestones, sandstones and shales broken 
away from the top of the ridge, but left cropping out along 
both bases, as seen on the “section.” 

3. Mineral and other Resources ,.—The foregoing brief geo. 

logical sketch will aid in a proper understanding of both the 
position and extent of the valuable minerals found in a region 
covering several miles on both sides of the line of the “section.” 
The minerals are among the most important features of value, 
especially in the mountainous portions of the area we have 
tinder discussion 

Lead and zinc ores have been found in the older limestones, 
marked II b. Rogers, or 3 b. Dana. Galena?with a small 



percentage of silver in it, was mined to some extent many 
years ago, at a point two miles north of Broadway; it has been 
attracting renewed attention recently. Zinc ore of promising 

, but undetermined as to quantity, is found contiguous 
to, and sometimes mingled with the lead ore. 

The iron ores of rock’s Gap, both on account of quantity 
and quality , demand our earnest attention. The extent of 
their developments may be inferred, in a general way, from a 
simple inspection of the ma and section; on both of which 
the red lines mark beds of iron ore. Two of the great iron 
'bearing formations—the Clinton, No. V., and the Oriskany, 
No. VII,—are conspicuous in this region ; and the ore of No. 
Ill is said to have been once worked on Little North 
Mountain. * • 



I have carefully traced the ores of the No. Y shales along 
the western face of Little North Mountain; and have ex¬ 
character of 

.flam. v & 

their outcropping on both faces of Church Mountain. On the 
former some of the ore is interior, but some of it is of fine 
quality. It is from a part of this formation that the Messrs. 
Pennybacker arcs reported to have been mining a superior ore 
when the price of iron compelled them to stop their furnace 
(the old “Oakland”) in this neigh many yearo ago. 

They also mined ores on both sides of Church Mountain, 

ager told me, they worked beds 10 
tliat, by their crude process, yielded 
them 40 per cent, of pig iron. This No. Y bed, extending for 
miles along the mountain, could be readily opened by a proper 
system of mining ; it evidently contains a vast quantity or an 
ore (the red-shale) that has long been famous for the quality 
of its iron* 

The Oriskany formation (No. VII} is, throughout this 
region, chiefly a heavy bed of coarse sandstone ; but it evi¬ 
dently contains some beds of rich ores that have not been de¬ 
veloped to any great extent, though the outcroppings along 
the eastern base of Church Mountain are promising. Like 

»rhood. 


beds will doubtless be found elsewhere in the neig] 

The ores of this formation are generally more or less silicious, 
while those of formation V. are argillaceous. Hence the two 
are well adapted for mixing, —both together fluxing better 
than either does separately. The sand of the one and the clay 
of the other both combining at the same time with the lime of 
the flux, make a slag that is readily fused in the furnace. 

Variegated marble is another object of interest here. A 
quarry lias been partially opened on lands belonging to Dr. J. 
Q. Winfield ot Broadway, that promises to yield encrinal and 
shell marbles equal in texture aud beauty to those so exten¬ 
sively quarried at Craigsville, in Augusta county, Va. Both 
are from the same geological formation, No. VI (Helderberg) 
— a limestone of a later geological age than those of the Great 
Valley. The same beds of limestone among which the marble 
is found will also yield inexhaustible supplies of limestone, for 
furnace flux, for building stone, and for the manufac¬ 
ture of lime. 

Clay, of a very infusible character, has been found at several 
places, and is worthy of a fair trial for fire-bricks, tiles, terra¬ 
cotta work, &c. 

4. Timber suitable for various kinds of lumber—oak, pine, 
tulip-poplar, walnut, ash, maple, &c.—abounds at many 
points easy of access. There are also large tracts of unbroken 
forests adapted to coaling, whenever it becomes desirable to 
make charcoal iron. 

5. Ample water-power for furnaces, mills and other kinds 
of machinery, can be secured, either within the moun¬ 
tain region or at Broadway, by utilizing the natural fall 
of the North Fork of the Shenandoah River and its tributaries. 

For use in a charcoal furnace the ore, limestone and char¬ 
coal can be procured in abundance, at points not very remote 
from a common point on the river, at which a furnace could be 
conveniently located, and to which all the material consumed 
could be brought by a descending grade.—If coke is wanted 
for fuel, it seems to me that a point on the Valley RR., near 
Broadway, would afford a most appropriate location. Furnace 
sites and water-power are there, limestone is at hand in greajk 
abundance, coke can easily be brought from Connellsville, Pa. 
or from New River, W. Va., by rail; while the ores could be 
brought down from Brock’s Gap by a tram-way, or a narrow- 
gauge RR. at a very moderate cost beyond that of constructing 
the track. The iron could be utilized on the ground, or 

shipped off by rail without the cost of any intermediate 
transportation. 

This section of country is well worthy of the attention of 
capitalists, who desire to make safe investments. 






from Rev. R. (J. Walker (II, O. Stover’s Shop, Augusta ( 
Va.). These gentlemen either own, or control, several la 
and important tracts embraced within the region above 
scribed, and any statement they make may be safely relied 
upon. J, L. Campbell, 

Prof. Chem. and Geology. 

Washington & Lee University, 

Lexington. Va., Aug., 1880. 








































































The Mesoioic Fox tion in Virginia 

.—I [ — - m — 6 

By Oswald J. Heinbich, Mining Enginkkb. 


Conti utobd note Pack za6. 

III. Gbnebal Geological and Stbatiobaphical Chabaotbbs 

of tub Formation. 

It has already been stated that the sedimentary deposits par¬ 
ticipating in this formation, when exhibited upon a topograph¬ 
ical map, appear either as isolated basins or unconnected stripe, 
passing in the latter instance below the Tertiary formation, 
which in this state immediately succeeds the Triassic deposits 
of the Mesozoic formation. Bnt by a closer examination re¬ 
garding the present topography of the country, some interest¬ 
ing deductions may be drawn, which by proper interpretation 
.to ay have considerable practical value. 

Assuming an imaginary line parallel to the course of the 
Tllue Ridge Mountain in this State, which in its main bearing 
~will be from N. 35° to 48° E., not taking in consideration the 
'deflected portion of the southeastern extremity, we will find 
the axis of the isolated patches of more or less magnitude, to 
conform to two double ranges, two eastern and two western, 
which have been termed respectively the Eastern, Middle- 
eastern, Middle-western and Western deposits (see Map). 
Proceeding from the southern extremity we will notice that 
the extreme northern parts of three of the divisions, namely : 
the Eastern, Middle-eastern, and Middle-western, underlie in 
their eastern extension the Tertiary strata in this State, which 


mwi nw 'limit"' |gDOflflBijgj " ™ “ "" jjjp — — 

zoic formation itself rests upon Eozoic rocks, the precise age 
of which has not been defined in all instances. The southern 
extremities on the contrary, as well as the entire western 
range, rest also entirely upon the Eozoic rocks, but are mostly 
deprived of their incumbent Tertiary strata, most of the cover¬ 
ing being Quaternary deposits. Within the lines of bearing of 
the different ranges we find considerable intervals, where even 
the Mesozoic formation has partially disappeared. The ques¬ 
tion of interest would be to ascertain if a former connection of 
all the separate deposits did exist, and if the present position 
warrants such a supposition. 

In the absence of a full series of altitude and observations, 
we will depend principally upon the natural system of drain¬ 
age, as now noticed upon "the map, to ascertain the summits 
and general declination in the State, with such numerical data 
as have been collected to test the point in question. 

On a general view of the map we will notice three main 
channels of drainage in that part of the State east of the Blue 

Ridge. In the southwestern extremity of the State we have 

the most southern channel, formed by the Dan and Staunton 
rivers, with all their tributaries, flowing east or southeast to 
form the Roanoke, and passing thus through the Albemarle 
Sound into the Atlantic. The elevation of the headwaters of 
those streams along the Alleghany, or rather eastern base of 
the Blue Ridge Mountain, is about 900 feet at the passage of 

the Roanoke or Staunton River. Its extreme northern sum¬ 
mit will be, about the base of the Peaks of Otter, over 1,000 

feet above tide, Liberty being 947 feet. 

In the central part of the State we have the Janies River 
channel, with its tributary rivers as far north as the head¬ 
waters of the Rivanna. The elevation of the Jam 08 River at 
Balcony Falls is 706 feet, at Lynchburg 513, Scottsville 275, 
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southern summit at the former base of the Peaks of Otter, its 
northern will be at the headwaters of Swift Run, south of 
Swift Run Gap, probably over 900 feet, this being the eleva¬ 
tion at Rockfish Gap, southwest of it. The direction of the 
James River from Balcony Falls, at the-foot of the Blue Ridge, 
to Lynchburg, is about southeast, but takes at this point 
abrupt turn at right angles into a northeast course for about 
40 miles, then resumes its southeast course to Richmond 
Along this line of northeastern direction a summit is distinctly 
visible, at Concord, 833 feet, and Appomattox Courthouse, 
835 feet, dividing the waters of the Appomattox from those of 
the southern line of drainage on the south side of James River, 
and a similar summit between Fredericksburg, 48 feet, and 
Gordonsville, 498 feet, turning the waters of South Anna, 
North Anna and Mattar >ny rivere respectively, with those of 


the J amen River and its tributaries, into the Chesapeake Bay. 
AH those streams have a, more or less southeast course. The 
most northern line of drainage is effected by the Potomac 
River. At an elevation at Harper’s Ferry of 205 feet, it take& 
up all the waters from north of Manassas Gap to the Potomac. 
The headwaters between Manassas Gup and Swift Run Gap 
run, in part, in a southeasterly course directly into Chesap ike 
Bay, through the Rappahannock and its tributaries, the Rob¬ 
ertson, Hazel, and Heagnian rivers; another portion running 
likewise in a southeast direction discharges through the Oeoo- 
quan River into the Potomac; while a third portion, running 
northeasterly, reaches the Potomac, and ultimately the Chesar 
peake,through the Kittoctau, Goose, Broad Run, and Diffi¬ 
cult creeks. 

Let us now observe the position of the various tracts cov¬ 
ered by the Mesozoic formation (see Fig. Ill, Plate II), and 
also notice a few items in regard to the Eozoic rocks upon 
which the former were deposited. Passing up the James Riv¬ 
er from Richmond to Scottsville, the average course of which, 
N. 67° W., coincides tolerably well with the dip of the strata, 
we have a fair sectional view. At and beyond Richmond we 
notice the prevailing southeast dip in the granitic rockB, prob¬ 
ably in part Lanrentian. The Mesozoic formation, with a 
similar but by far less steep dip, reposes upon the same again, 
being covered by the Tertiary sands, clays, and gravel-beds 
conformably. About seven miles west of Richmond the first 
change in the dip occurs, marking an anticlinal in the older 
rocks. The northwest dip now continues until the Mesozoic 
rocks belonging to the Richmond deposits are reached, repos¬ 
ing upon the older rocks also with a westward dip, but generally 
not conformably, the older rocks again having the greater 
pitch. Passing over them for nearly six miles, we come to the 
western edge of the same formation, but now assuming the 
southeast dip, as also noticed in the Eozoic rocks, until about 
seven and a half miles, between Little Beaverdam and Beaver- 
dam Creek, and again six miles farther west, at Little Lick- 
inghole Greek, we pass two anticlinal axes in the Eozoic rocks, 
consisting mostly of gneiss, mica, and hornblende slates. The 
western dip continues to Byrd Creek, about forty miles (in a 
direct line) west of Richmond, where the strata arc almost per¬ 
pendicular ; reclining now again to a steep southeast dip, they 
continue so beyond the Rivanna River at Columbia, Scotts¬ 
ville, and Carter’s Mountain, a high mountain ridge northwest 
of the river. The last remarkable ridge is then west of Char¬ 
lottesville, through the country called North and South Gar¬ 
den, Butler, and^R igged Mountain, which shows several pro¬ 
nounced anticlinal wrinkles at considerable heights above the 
general elevation of the country. If we continue along the 
banks of the James River, after its remarkable turn, previous¬ 
ly noted, towards Lynchburg, we notice again, in the section 
of country southeast of the river and west of Maysville and 
Slate River, the continuation of the anticlinal, rather more 
distinctly marked, existing along the James River. 

The position of the first anticlinal is west of Richmond Falls, 
therefore, between the Eastern and Middle-eastern deposits; 
the second (two) between the Middle-eastern and Middle- 
western ; the third nearly in the lino or Blightly east of the 
Western deposits, and evidently the most marked along the 
James River In its north-eastern deviation below Lynchburg, 
in the great gap between the two principal Western deposits ; 
the fourth and last is west of the Mesozoic deposit, at least as 
far as developed, and about the line of Bull Run and ittoc- 
tan Mountain.. It is, therefore, not unreasonable, reflecting 
upon all points enumerated, to suppose the following former 
connections. 

The most southern and eastern exposures on Meherrin Riv¬ 
er at HickBford, and west of it, as well as those at Petersburg, 
Richmond, South Anna River, Fredericksburg, and Mount 
Vernon, may be designated as the remaining parts of the 
former principal border line of the Mesozoic sea along the 
Atlantic. From the Taylorsville deposits (South Anna River), 
Middle-eastern division, an estuary or former valle extended 
in the direction of the Deep Run and Richmond basin, in a 
southwest course, even as far as North and South Carolina, in¬ 
cluding the Deep River coal basin. 

Another extended from the Aqnia dej its (Fr xlerick buig). 
Middle™western division, in a similar direction as the former, 
as far south as the Farmvillc basins. 
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The last and most extensive of the estuaries extended from 
Maryland across the Potomac River entirely through the State, 
of Virginia, terminating in the State of North Carolina, at the 

Dan River basins. . . 

The formations along the Potomac, and at Fredericksburg, 
Richmond, Petersburg, etc., expose rocks, which according to 
localities further south of it appear to belong to a geological 
horizon higher up in this series, while in their respective 
altitudes fcney assume a level even below that of the sur¬ 
face iil the Richmond and Farmville basins, which unquestion¬ 
ably. represent the lowest rocks in the series. They have also 
a more gentle dip to the southeast, and are capped by the Ter¬ 
tiary rocks directly. At Mount Vernon they are lost in their 
passage across the Potomac. No other Mesozoic rocks have 
been as yet developed in the States north of V irginia along 
the Atlantic, whicn exhibit a decided permanent southeast dip 

for in long line of bearing until we reach (.Connecticut and 

Massachusetts. No positive connection can be proved to ex¬ 
ist between these two extreme points. But from observations 

by soundings, a map, prepared by the (.'oast Sur.vey along the 

coast of New Jersey and Staten Is 1 and, indicates tli at ^ th e posi¬ 
tion of the beds on the A.tlantic border on this part of the con¬ 

tinent was nearly at its present level, and therefore, dry land 
stretched farther to the eastward th an 11 o w, and _ t h at sea-sh ore 
deposits were formed which are now submerged (Man. ot Geol., 
by J, D. Dana, p. 423). If we assume a steep escarpment of 
itlhici Eozoic rocks along that part of the former coast line, dep¬ 
ositions of Mesozoic rocks could have been formed along this 
escarpment until the level of the same was reached and the 

former outcrop, which butted against it, was ultimately cov. 

ered by more recent depositions, as in Maryland and New 
Jersey, hiding the continuation of the extreme points _ of the 
formation below the sea-level. Upon a small scale such is the 
case in some parts of the Richmond coal basin, where the rocks 
below the coal and the coal strata themselves do not appear 
upon the surface, but butt against the Eozoic rocks forming 
the base of the trough, while at other points they lap farther 
out, over 1,500 feet, shpwing the outcrop of the coal that much 
farther (apparently) inside the basin. Such a supposition 
would, therefore, indicate the connection of the border line ot 
the Mesozoic rocks of Virginia, including the two estuaries ot 
the Middle-eastern and Middle.western division. 

The Western division shows a continuation from the Roto. 

mac through Maryland, Pennsylvania, and New Jersey to the 
Hudson River, uninterruptedly. Throughout New Jersey, 
and particularly along the Hudson River (the most eastern 

part of that section), and again in (.Connecticut, on the western 

part of the Mesozoic rockB, neavy outbursts of trap rocks are 
Known to exist. May not then the gap in the formation along 
the Hudson River at West Chester have been formed by 
causes similar to those forming the gap through which the 
James River now passes, destroying the former connection 
between the two great areas ? 

The destruction of a connection formerly existing between 
all the Mesozoic depositions along the Atlantic States might, 
therefore, be attributed to a slow and unequal rising of Eozoic 
rocks after the deposition of the former upon the uneven floor 
of the latter, noticed in the anticlinals of the latter, and pro¬ 
ducing an unequal denudation of the Mesozoic deposits. The 

rising of these older rocks upon one side ^ may also have pro. 

duced subsequent partial depression of the section along the 
Atlantic. 

The elevation, now exhibited by the summits southwest and 
northeast of the James River, exposed the central part of that 
long western basin more to the denuding action ot the atmos. 

5 here, leaving only the vestiges in the small patches along the 
ames .River. 

The anticlinals exhibited in the elevations along the table¬ 
lands of the James River, at Buffalo and Slate rivers, divided 

the Middle.western deposits, and the denudating forces have 

acted most forcibly at the southern extremity, where an entire 

new line of drainage, strongly southeast, was created; cons©. 

quently but little of the formation remains, particularly south 
of Farmville. It appears that similar summits are indicated 
north of the Potomac, at New Market, Westminster, and 
Strasbuig, Maryland, and across the Susquehanna above Cas- 
tleton, to Pennington, Waynesburg, and Morristown, all south¬ 
east ot the great western belt of the Mesozoic. 

Denudations are less noticed in the arm of the Mesozoic ex¬ 


tending from the South Anna to the Appomattox, until we 
pas® south ol the latter. Although less perceptible, the mm- 
mills are noticed to exist between Keysville and Burkavillcu 
(527 feet), west of the deposits, at Swift Creek east, and at; 
Blacks and Whites (A. M. & O. R. R.) south of the belt. 
The most remarkable summit in that direction exists near* 


Oxford, in Granville County, North Carolina, dividing the* 
northern part of that arm from its southern extension into 
Granville, Chatham, and Moore counties (Geol. Rep. of 
North Carolina, 185(5, BL Emmons). Along the most east¬ 
ern belt from Richmond to the Roanoke River, the courses 
of all tl ie rivers are nearly the same, due east or slightly south¬ 
east. A regu 1 air denudation at intervals, according to 'the iiii- 
di vid ua 1 d epressions of the various water courses, may account 
count for the now disconnected patches remaining along the 
borders of the Tertiary, but would indicate the continuity of 
the Mesozoic below in its orignal linear extent. 

The frequent occurence of trap rocks throughout the Meso-. 
zoic, particularly noticeable at such points where considerable 
stratigraphical and metamorphic changes in the sedimentary 

rocks have occurred, as for example in.the Dan River belt; at 

the Rapid..Anne River, and southwest of it; at Warren ton, 

and the western boundary along the Bull Run and Kittoctan- 
Mountain, and across the Potomac deposits at Leesburg; 
along the eastern border of the Richmond deposits,, north and 
south; about the James River, at Hall’s mill, at the more 


southern portion ; also in the Deep River deposits of North 
(.Carolina ; but principally at the northern extremity in New 

Jersey, <.Connecticut, and Massachusetts, gives rise to the hy¬ 

pothesis of a gradual elevation of the older rock floor. Tne 
time must have been between the close of the Mesozoic and 
the begi nning of the Tertiary, since the latter, and probably 
even the upper part of the Mesozoic along the former shore, 
has not been affected by the penetration of the trap rocks. In 
mmiy instances in Virginia, the influence is only noticed upon 
the sedimentary deposits, while the trap itself is often invisi¬ 
ble, not having risen to the surface," but produced saddle. 

shaped flexures. 

In regard to the superposition of the strata composing the 

formation, it is rather difficult to obtain complete senes in see. 

tional views in eon of the topography of the country, 

the similarity of th© material composing the formation, and the 
extreme scarcity of characteristic accessories and fossil remains. 

The predominating rocks are sandstones of various grades, 

slates and shales, occasionally, also, conglomerates of a.coarse 

character. The limestones exist in very small proportion in 
the series, and in consequence offer the best landmarks. Sim- 
ilarity in appearance of related species of rock, and rapid 
changes in the various stratifications of the most hetrogeneons 
materials are frequently noticed. Almost white sandstones of 
the arkose species alternate in small Btrata with those of a gray 
or darker color, and again with the finest bituminous black 
shale of the softest character. It is also noticed that the mate¬ 
rial constituting the rocks differs according to the nearest source 
from which it was derived. This may furnish additional proof 
of the isolated position each estuary occupied at the time of 
deposition, receiving in all instances its materials directly from 
the nearest Eozoic cur Silurian rocks, in which the troughs were 
car.ved out previous to the deposition of the Mesozoic. , Ac¬ 

cordingly, iw r e notice the difference in ihe material of the more 

brownish.tinged ferruginous sandstones and shales in the west. 

ern or extreme southern parts, which derived their materials 
from the older slates and schists, including ferruginous mate¬ 
rials iu deposits and as accessory minerals.. In the eastern ba¬ 

sins, the predominating lighter-colored granites furnished the 
principal material, ana produced the predominating arkose or 
teldspathic sandstones in those deposits. 

.Very little has been done in the last thirty-eight years to 

develop the geology of the State of.V.irginia, since the arduous 

labors of Prof. W. B. Rogers were abruptly terminated by the 
legislature in 1840. While all the other States in this coun try 
have commenced, or at various times continued and revised 
geological surveys, we may have to wait in patience until the 
next century for the accomplishment of this important work by 
State appropriations, and must, in the meantime, look to pri¬ 
vate observations. Having the opportunity recently of expos¬ 
ing to ocular examination, through the deep borings with th® 
diamond drill, mud the sinking of shafts, at least * ling© portion 
of the formation, for the purpose of establishing the exis tence 
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and further continuity of the coal deposits in the Richmond 
coal basin, the results of the same will be first given to form a 
true basis of comparison hereafter, and they are of especial 
value, as such extensive explorations may not be made again 
at an early day. The results are carefully computed from, a 

number or borings near the granite for over 1.1 mile upon the 

line of dip, from 8*> to 1142 feet deep, and also from the section 
of the two shafts, 640 and 1338 feet deep (including 322 feet of 

borehole at the bottom of deepest shaft.) The whole explora. 

tions extended over an area of two square miles, and are veri . 

fied at the various points. 

The results obtained, demonstrated in the 1518 feet of sec¬ 
tion passed perpendicularly (see Fig. II, Plate I . I), justify the 

conclusions that from the granite base upwards at least seven 
divisions may be distinctly noticed. They consist of: 

I. Boulder formation, 36 feet, resting upon a coarse.grain. 

ed, hard granite, resembling the rod Scotch granite, composed 
of gray quartz, rod feldspar (orthoclase), and a little black 

mica. * Seams of satinspar penetrate the granite in various di. 

ructions. Spathic irou ore, in small crystals, and fluorspar are 
found in the base rock. 

Character of the Strata. ...Hard, but principally soft ferr.ugi. 

nous sandstones, containing much red feldspar, black mica, 
chloritic minerals (altered), and iron pyrites. Lower down, 
boulders of granite and quartz. Granite boulders of the same 

material as the basin floor, but altered by atmospheric expos. 

ures, imbedded in a ferruginous; highly calcareous cement. 

II. Lower sandstone group , 251 feet. 

Character of the Strata ..-.The larger portion (711 per cent.) 

consists of sandstones, grayish.white our gray and reddish.gray, 

feldminthic. feldsnar occasionally red. also black mica. UDDer 


consists of sandstones, grayish.white our gray and reddish.gray, 

feldspathic, feldspar occasionally red, also black mica. Upper 
strata more frequently coarse, and in smaller benches in fre¬ 
quent alternations. Occasionally brownish-tinged and carbon¬ 
aceous sandstones, the former in the lower strata, very slightly 
coherent, containing sometimes specks, of specular iron ore. 

The sandstones are less calcareous, only about 57 per cent., ex. 

eept in the lower part of the group, which is more calcareous. 

They contain obscure carbonized vegetable remains, and in one 
instance the fragments of a small tooth of a saurian was found. 
Two oieiferous strata occur near the central part of the group. 

Slaies, only 28 J per cent, of the group, are mostly black or 
brownish-black, some highly bituminous, also less calcareous 
(43 per cent, not calcareous at all), mostly fossiliferous, contain¬ 
ing obscure vegetable impressions; occasionally a Catamite, 

Cythere^ and. Estheria, scales of fish (Dictyopyge), particles of 

saurian teeth, and small coprolites occur near She lower portion 

of slates. Limestone, in thin sheets, in the slate, and as con. 

cretions, also in small seams, is found ; the former in the upper 
part, the latter nearer the bottom of the group. 

III. Lower calciferous group, 245 feet. 

Character of the Strata.- .The largest portion of the group, 

72 per cent., consists of sandstones , more or le68 feldspathic; 

about 29 per cent, of it consists of the lighter arkose, the ball. 

ance is argillaceous, schistose, carbonaceous, or of various shades 

of gray. ' .The larger portion, about 61 per cent., is calcareous; 

some 4 or 5 benches are rather coarse, and a few fossiliferous, 
containing obscure vegetable impressionrand Catamites . FI ear 

the top of the group a brownish.gray sandstone occurs, very 

strong in oil, about two to three feet thick. 

The dates, 27 per cent, of the group, are generally dark gray 

and brownish.gray, bituminous, and also black. Ash.colored 

shales and fireclay are also found, particularly near the top of 
the group; fully half of the slates are calcareous, containing 
concretions and streaks of carbonate of lime. At the bottom of 
the group they are also pyritiferous, containing Estheria and 

fish.scales ( Dictyopyge ), which is also the case near the top of 

the group, where impressions of long vegetable stems and cop. 

rolites are found. The limestones occur principally in four ai. 

visions, either in concretions or in strata of arenaceous gray 
limestone, attaining sometimes the thickness of from one to 
three feet, but generally interetratified with other rocks. The 

first is about 16 feet from bottom of group, the next two re. 

spectively 60 teet and 75 feet above. 

IV. Carbonaceous group, 150 feet. 

Character of the Strata. — The larger portion of the group, 
59 per cent., consists of sandstones. About half of them are 
light-colored, feldspathic, arkose, but generally contain blotches 
of gray and black slate. The other half are of grmy, or even 


black color, argillaceous, schistose, and frequently carbonai 
ceous. At the top and bottom of the group a coarse feldspath- 
ic sandstone will generally be noticed. Tne argillaceous and 
carbonaceous sandstones are fossiliferous. 

The slates , about 19 per cent., are generally more or leas 
dark-drab-colored, except at the top of the group, and at the 
partings of the coal seams, where black slates predominate. 
They are fossiliferous and pyritiferous. 

Three distinct coal seams exist in this group, about 22 per 
cent., but they are not always present throughout the formar 
tion as such, deteriorating often into highly bituminous slates. 
They are also sometimes split, forming more than three seams. 

In the upper twenty or twenty-five feet of the group, Tami- 
opteris, Equisetum, and carbonaceous stems are found, and al¬ 
so Cythere and Estheria. In the coal slates only Equiseta and 
Catamites are noticed. 

The first coal seam is at 566 feet from the granite floor, 31 
to 5 feet thick; the second coal scam at 599 feet from the gran¬ 
ite floor, 1 foot thick; and the third coal seam, at 618 feet from 
the granite floor, 20 to 50 feet thick, but sometimes split into 
two seams. 

Near the top, as well as near the bottom of the group, oleif- 
erous sandstones are generally found. Except at the top of 
the group, where limestone is sometimes found, but which 
probably Delongs rather to the next group, it is perfectly void 
of calciferous rocks. Sometimes a little carbonate of lime, in 
scales and crystals, is found in the coal, generally at disturbed 
points, saddles, etc. 

V. Oieiferous group, 191 feet. 

Character of the Strata. —To a great extent it consists of 
sandstones, 64 per cent of it, in heavier strata, mostly nearly 
white or light gray arkose, and sometimes tolerably coarse; 
also schistose sandstones with slaty partings occur. -About 
one-halt of the sandstones are slightly calcareous. 

Th© most characteristic strata are the first occurrence of oU 
rocks, generally three, greenish-spotted, feldspathic sandstones 
in the upper, middle, and lower part of the series. The slates , 
36 per cent., are mostly black and greenish-gray; nearly all of 
them are calcareous, con tabling also concretions and benches 
of limestone, as also concretions of sulphuret of iron (sulphur 
balls, an they are called). At 708 to 730 ft. from the granite, a 
black slate containing fish-scales ( Tetragonolepis ), Cythere , and 
Estheria, and six inches of gray limestone, containing crystals 
of gypsum and iron pyrites, is very permanent, fairly exposed! 
at all points, and generally over or near a very coarse arkose. 
Whilst the sandstones are free of fossils the slates are rich in 
Catamites and other vegetable impressions, fish-scales of Tetrar 
gondepis and Dictyopyge ,, Cythere, and Estheria. 

VI. Upper calciferous group, 334 feet. 

Character of the Strata. —They consist to a great extent of 
sandstones (57 per cent.), generally light gray, feldspathic, ar¬ 
kose, principally fine-grained; about 30 per cent, of them cal¬ 
careous. Three coarse sandstones occur at 958,1081, and 1193 
feet from the granite ; in the last mentioned Catamites occur. 

Slates (42 per cent.) principally dark gray and black, about 
50 per cent, of them calcareous, containing small seams and 
concretions of limestone ; towards the bottom of the group also 
gypsum and iron pyrites. Catamites, slender vegetable stems, 
fish-scales, principally Dictyopyge, and Estheria occur in the 
slates. 

The upper half of the group is characterized by thick strata 
of slate and fewer sandstones, aud by the occurrence of Catarn- 
ites. The lower half contains more sandstones and a large 
number of small benches of slate containing Catamites and 
slender stems, but particularly fish-6cales, Estheria, and also 
most of the limestones. The latter occur principally in two 
distinct beds, from 6 inches to nearly 4 feet. The last is th© 
most regular, and is of brownish gray color; the first is associ¬ 
ated with fossiliferous slates,about 984and 1079 feet above the 
granite floor. 

VII. Upper sandstone group, 291 feet, as far as exposed by 
the geological column of this section. Th© extreme western 
point of this section is yet two and a quarter miles from the 
centre of the basin. Consequently th© upper sandstone group, 
or any anbdivisions in it, could gain a thickness of 1500 to 
2000 feet, which his not yet been settled by positive facts. 

Character of the Strata .— Principally sandstones, 80 per 
cent, of what has been exposed; buff-colored at top, but most- 
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Ij fine-grained gray, argillaceous, and light-gray feldspathic 

(arkose); most of them are non.calcareous and coarser near the 

top of the section, containing at the bottom of group the re¬ 
mains of Catamites . 

Slates , about 20 per cent., gen light gray or ash color, 

non.calcareous, except a few layers which contain calcareous 

concretions; also a small stratum of gray micaceous limestone, 
with crystals of calcite and thin strata of marly limestone at 
1204 and 1321 feet from the granite. A thick stratum of in¬ 
durated clay and shale, with traces of obscure vegetable im¬ 
pressions, is found at 1357 feet from granite. At 1490 feet 
from the granite floor a small coal seam, 5 inches thick, occurs. 

The Mesozoic rocks are covered by level strata of more re. 

cent origin, consisting of a soft buff-colored conglomerate of 
red clay, with friable quartz pebbles; at the elevated summit 
it is from 5 to 46 feet in thickness. 

How far the groups characterized above will be verified in 
other sections of this basin, or even other belts of the same for¬ 
mation ill this State, will be, of course, a matter for future de. 

termination. But as they are the results of diligent explora- 
tions, which are not likely to be soon repeated, they may serve 
as a useful guide hereafter. To this end a more minute record 
for public use will therefore be admissible. 

Section of the . Mesozoic . Rocks in the u Richmond Belt” at the 

Old Midlothian Coal Mine> from the Granite upwards (see 
Fig. I, Plate I). 

Total ell®, from granite. 

% d 

ft* H* 

I. Boulder formation, 36'. 

36 Conglomerate,yellowish-brown,marly,friable rock, 

highly calcareous, containing boulders of gran¬ 
ite with orthoclase feldspar, ........ 36 

Qli 

II. Lower sandstone group, 251'. 

54 Sandstone, feldspathic brown ferruginous, with 

small seams of carbonate of lime, particles of 
specular iron ore, red feldspar, and quartz peb¬ 
bles,. .................. 90 

5 Brownish-gray argillaceous sandstone and drab- 

colored slate containing vegetable impressions, 95 

19 8 Sandstone, arkose, white, containing blotches of 

clay, slightly ferruginous, and red feldspar in 

part,... 114 8 

6 Slate,drab-colored, containing vegetable impress¬ 

ions, .... .............. 120 

3 Sandstone, arkose, gray, containing fragments of 

teeth, (saurian) and red feldspar, ...... 123 8 

8 6 Slate, gray and black, some highly bituminous, are¬ 

naceous, containing concretions of limestone , 
vegetable impressions, teeth and coprolites,. . 132 2 

9 6 Sandstone, brownish-gray, oleiferous, containing 

red feldspar,. 141 

Sandstone, schistose, containing mineral char¬ 
coal at top of strata, and 

' 4 *■ Slate, black, bituminous, containing vegetable 

impressions and coprolites,. 

30 Sandstone, arkose, white, slightly calcareous, par¬ 
tially coarse in smaller strata, with slaty bands 

at bottom of strata,.. 179 

11 Sandstone, brownish gray and arkose; white, 

hard, oleiferous at bottom, ......... 190 

13 6 Slate, blacky highly bituminous, calcareous 

taining Catamites , Cythere , Estheria , and car¬ 
bonaceous sandstone containing slender vegeta¬ 
ble stems,. 203 6 

23 5 Sandstone, arkose, white, coarse, slightly calcare¬ 

ous, and pyritiferous argillaceous sandstone, 
containing carbonaceous vegetable fossils, red 
feldspar .. 226 11 

20 State, black, bituminous, calcareous, containing 

fish-scales (Dictyopyge), Cy there, mineral char¬ 
coal, and vegetable stems; also carbonaceous 
sandstone, red feldspar , .. 246 11 

17 4 Sandstone, arkose, light gray, coarse, slightly cal¬ 

careous, con taining black mica; also arenaceous, 
dark drab colored slate containing carbonaceous 
particles. Red feldspar makes its first appear¬ 
ance in this stratum,............ 264 3 

23 Sandstone, arkose, white, coarse, slightly calcare¬ 
ous, containing black mica; also drab colored 
calcareous slate and carbonaceous sandstone, 
containing streaks of carbonate of lime, . . . 287 3 
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35 2 
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20 


• • 


• • 


• • 


363 

366 
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Total dls. from granite. 

m * * 

a £ 

III. Lower calcifermts group , 245 feet. 

2 Slate, black bituminous, containing streaks of car¬ 
bonate of lime, fish-scales, Estheria , iron pyr¬ 
ites, and carbonaceous inclosures, . . . . . 289 3 

21 Sandstone, arkose, light gray, coarse, with blotches 

of clay, oleiferous at top of strata; also argilla¬ 
ceous sandstone containing carbonaceous fossil 
stems, .... 

9 Dark-gray carbonaceous sandstone, slate and lime¬ 
stone, fish-scales, ( Dictyopyge ), in black bitumin¬ 
ous slate at bottom of strata, .. 

22 Sandstone, arkose, white, coarse at top of strata, 

calcareous,. 341 3 

10 10 Sandstone, dark brownish gray, carbonaceous, and 

slaty, containing carbonized fossil stems, 

k 1 Sandstone, arkose, white and reddish gray, coarse 

and argillaceous; sandstone containing mineral 

charcoal,. ... 

Sandstone, drab-colored, micaceous and arena¬ 
ceous limestone. 

Sandstone, arkose, light gray, partially coarse and 
calcareous, containing mineral charcoal aud 
Catamites, . . 

9 Sandstone,gray,carbonaceous, and limestone 
3 Sandstone, arkose, light gray, calcareous, 

Sandstone, dark gray, carbonaceous, slate and 

limestone, .. 

8 Sandstone, arkose, light gray, mostly very coarse 
and hard, calcareous, containing blotches of 
clay and small strata of black slate 
Sandstone, light gray, carbonaceous and slaty, 
strata containing mineral charcoal 

14 6 Sandstone and slate, drab-colored, containing long 

vegetable stems, carbonaceous particles, pyritif 
eroiis slates and small strata of limestone, . . 

18 Sandstone, arkose, grayish white, coarse, conglom . 

erate , slightly calcareous, ......... 

17 6 Sandstone and slate, strata of gray and drab-col¬ 
ored argillaceous micaceous sandstone and 
slate, calcareous, containing coprolites; also 
some arkose, ............... 495 9 

6 Sandstone, dark, brownish gray, carbonaceous, m 

gillaceous, containing carbonaceous inclosures, 

also arenaceous slates, .. 501 

2 Oil rock, strong, brownish-gray sandstone, , . . 

11 7 Sandstone, argillaceous, light gray, calcareous and 

arenaceous limestone; fire-clay at bottom of 
strata,. 

16 3 Slate, black, highly bituminous, containing fish . 

scales , Estheria, bony coal, and concretions of 
limestone. . 


4 

*5 

3 

2 3 
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386 

390 

406 
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• • 



« • 


• » • 


« • 



IV. Carbonaceous group, 150 feet. 

34 9 Sandstone, arkose, light gray, hard, partially 

coarse, containing ap oil-bearing stratum near 

the bottom,... 

First coal seam, 3)4' coal, itf’ slate, ..... 
Slate and re sandstone, dark gray, pyritifer- 

O US 1 • • • • • • »•«•••••••• 

4 3 Sandstone, arkose, light gray, partially schistose, 

containing mineral charcoal,. 

Slate, dark gray, vegetable impressions . 

9 10 Sandstone, arkose, gray, with argillaceous blotches. 


5 

6 


566 

57 * 


• ® 


• • 


589 

599 


Second coal seam... 600 


9 


12 


• • • 


14 
4 


11 


I 2 


►late, gray, containing carbonized vegetable stems 

Sandstone, arkose, gray, hard, containing carbon. 

aceous blotches, .. 

Third coal seam, divided by slaty bands, from 2 

to 24",.. . . 

3 Sandstone, gray, silicious and gray slate, com 

taining Catamites,. 

Coal seam divided by various slaty bands, 

Slate, black and argillaceous sandstone, micaceous 
containing crystals of calcite and thin sheets of 
the same ; Equiseta, particles of coal, 
Sandstone, arkose, gray white and drab-colored, 
argillaceous, slightly calcareous blotches of clay, 
Slate, black, bi tu mi nous, con tain i ng remai ns of 
fish (Tetragonolepis), C /there and Estheria, and 
a stratum of limestone (sometimes 2 feet thick); 
carbonaceous sandstone in part, containing Tse- 
neopteris and Equisetum,.* • . . 

To mm CoNTiMtmo, 


609 

618 
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43 2 9 
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445 9 


460 3 

478 3 


503 9 
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ining and givil Engineers. 


C.* BI 

Consulting. 


BOYD, 


Wytheville, Virginia. 

The Mineral Lands of Southwest Virginia, in the Blue Ridge, 
Valley, and Apalachian Districts a specialty . Correspondence 
solicited. 


C FISHER MORRIS, 

Mining & Civil Engineer; 

Qalimimont (C. & O. R’y), W. Va. 

Mineral and other Lands Surveyed, Mapped, and Reported 
on; Mines opened, surveyed. Is located in the New River 
Coal Region. _ 


T ED. HOTCHKISS, 

J Staunton, Virginia, 

Consulting Engineer; 

Examines and Reports on Mineral Lands and their Titles; 
msikm Geological and Topographical Surveys, Maps, &c. May 
be consulted in reference to purchase of lands in Va. and W. Va. 


&ttomt$[8, —ffy ginia. 


TYHOMAS D. RANSON, 

Attorney and Counselor 

Staunton, Virginia. 
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Mineral and Qftur gandx. 


r* OAL AND TIMBER LANDS 
^ FOR SALE OR LEASE. 


D 


Fultz. 

& A. H. FULTZ, 


Alex. H. Full*. 


Attorneys at Law 


The undersigned, as President of a Land Company, bm for 
sale or lease, on favorable term*, mmm of the best ami and timt- 
ber lands in the New River District, ee the line of the Chesa- 
peake and Ohio Railway. The coals on these lands are the 
V«i»*ni Goals, the coke from which is now so much lm 
demand for blast-furnace and other metalhivvical isms Par 
further information and terms, apply m 

SAMUEL COIT, President, 
Hartford. Connecticut, 


Staunton, Virginia. 


Wm. A. Hudson. 


Wm. Patrick. 


H 


UDSON & PATRICK, 


E 


VINCENT, 


Attorneys at Law, 

Staunton, Virginia, 

Practice in the Courts of Augusta and adjoining counties. 
Land titles a specialty. Refer by permission to N. P. Catlett, 
Cashier Augusta National Bank; Thos. A. Bledsoe, Cashier, 

National Valley Bank. 


PERSONS WI8HING TO MAKE 

1 investments in Iron and Goal Lands 

Mid in other Mineral Property and In Timber Landa In Vlmin 
ta and West Virginia, will apply to 

ECHOLS, BELL ft CATLETT. 

Staunton, Va. 

They Refer to—A. A. Low Bros, and C. IP, Huntington, N. 
Y.; Geo. F. McClcane and Wm. J. Lefit* Pittaburg, Pa.: W. 
^'.Martin Alleghany City, Pa.; John Means, Ashland, Ky., 
A. S. Winslow, Cincinnati, Ohio. 

P ARMING, IRON ORE, AND 

I. TTHUrDPT) T A XT TV WM) o atw 


Civil Enginee 


$tto 


w**i m 


MBER LAND FOR SALE. 

as River, Alleghany Co.,Va., 

at Clifton Forge, the junction of the Chesapeake III." Ohio aad 
Richmond and Alleghany railways. Tract Includes i,aoo 
acres of First-class, well-improved, Jams*. River farming land; 
fine mineral soring*; a large body of superior pine and oak 
r t and a nne depositof iron ore (an extension of the noted 
Ulhe Furnace beds). Water supply abundant. In a rapidly 
Improving, healthy and picturesque region. Will sell, on reason, 
able terms, the whole or any put of this estate. For inform*, 
tion, address DAVIS A. KAYSEE, 

Staunton Va. 


No. 14 W. Mair 

Engineering and surveying 


W, S. Laidlev. Wm. H. Hogetnan 

AIDLEY & HOG EM AN, 


L 


^uumtual ffteitfisis. 


Counselors at Law, 


^H ARLES 


DWIGHT 


tawha Co., West 

carefully attended to. 


Analytical 


■^yiLLIAM 


.Tiw* 


Attorney at Law 


11IKS* fy MJf •«» 


% 


It pci W'iu auui i=a® 

CHAS. E. DWIGHT, 
Analytical Chemist, Wheeling, W. V 



West 


rental Addmt < s 

henandoah Iron If ©«%s. 

Page county, Va. 

\\T M. BOWRON, 


Express Matter Care 
ILMES ft. HOUCK, 
Harrisonburg, Va. 


M. BOWRON, F. 0. 8, 

Analysis of Ores, Minerals, and 

Technical Substances. 

a 

Accuracy, economy, quick returns. Correspondence invited. 


re and c£J$efal dealers. 


JUT ANGANESE. 

GEO. G. BLACKWELL, 

Manganese Merchant and Mineral Broker, 

Richmond Buildings, 26 Chapel Street, 

Liverpool, England. 

Is always open to handle this ore by purchase or consignment. 
Guarantees good value and prompt returns. Correspondence 
on this, and All. Othrr Orbs, invited. 


CMITHERS-GAULEY 
0 COAL LAND FOR SALK 

.. As attorneys for the heirs, we ©Her for sale, 00 mast r easons * 
TTWcl^imaXulvit* °* '*'**** ® urvt F» M «■* .Gnufoy 

6,256 Acres of the Very Best Coal L ads 

in the heart of the Great Kanawha Coal-field of West Virginia. 
1 ““ *«:* «* on the line of the Chesapeake ft Ohio Railway and 
011 the navigable Kanawha River where it ha* been improved by 

the United States Engineers. It has Over M Feet #f *Wr . 
including floe. Splint, Oannel, and other 'varieties, in rata¬ 
ble beds above the wafer-level. It is covered with exceUcnt 
nieb.er. It actfoins the lands of the noted Cnnneiion Coal Oo. 
%nd those of O. P Huntington, President of the Chesapeake 4 


r terms. Address 

G. M. 4 W. B. HARRIRON. 

Staunton, Virginia. 


jlmmegs ,■—§ Hrg, 


M 


, and All O* her Oiks, 


ANGANESE. 1 


Randolph * 
Lexington, 


St. Geo. Tuck 
Staunton, Va. 


And Brown Hematite Iron Ores 

For Sale. 


T 


UOKER «fe TUCKER, 


Apply to 

DR. STEPHEN 


Staunton, Va. 


Attorneys at Law 


Staunton, Virginia. LJ 


T. HOBAQ1 BBGWN. 

Pi W. R. I 


BKAD. 


m li> Mineral aad other Lands, in Virginia and West V 
careftiHy examined. 

m. C. Elder. Wm. j. Nelson, 


Thos. C. Elder. 

pLDER 


NELSON 


Dealers aad Commission Merchants in 

ORES, METALS, & c . 

Native and Foreign Iron, Manganese anc 

other Ores. 


Lttomeya at Law & Real Esta 

Staunton, Virginia. 

Conference with parties proposing to purchase 
r any Hud in Virginia respectfully solicited. 
4Qr*Baat references furnished when desired. 




Robert Craig. Charles Grattan. 

CRAIG & GRATTAN, 


g FFINGER, CRAIG & GRAT 

Attorneys at Law 


305 * Walnut Street, PHILADELPHIA. 

Office In New York, 143 Pearl Street, 

PAINTS AND MANGANESE. 

I offer for lease, on liberal terms, the deposits of Mnnga- 
neee and at in era l Paints, consisting of Ochre, 
Umber, Teira di Sienna, Carbonate of Iron, &c , upon my es¬ 
tate near Fishersville Depot, on Chesapeake & Ohio Railway 
and line of Shenandoah Valley Railroad, in Augusta county 
Virginia. Examination juvited. Correspondence may be had 
with the undersigned at Fishersville, or his counsel, Thomas D. 
Rarnoo, at Staunton, Fa. 

SAMUEL H. STEELE. 


Staunton, Virginia.j j RON ORE FOR SALE. 


pOR SALE, 

As a whole, or In parcels, 

27,000 Acres of Virginia Agricultural and 
Mineral Lands, on James River, 

atxml , 3° “jj“ from L r»-*bto*. The ore. Me hematite ud 
specular. There is on* iron blast furnace ©n the property. Pfo*. 
mmirn will be delivered to the purchaser without defey. 

Address the undersigned. # 

FRANCIS T. ANDERSON. 
_ Court of Appea ls, Richmond, Va, 

AN AW HA, WEST VIRGINIA, 

Coal Lands, in Large or Small Tracts. 

Mineral Lands in Virginia for Sale. 

Address A. G. GRDTNAN, 

__ Nemr Oraage 0. H., y«. 

pOAL AND TIMBER LANDS. 

I offer for sale, on most reasonable terms, an unbroken tract of 

16,000 Acres of Land, 

that can be readily reached from the Ch esa pe a ke Hr Ohio a.n 
way orthe navigable Great Kanawha Rive?—chat isamJd 
oy white oak, tulip-poplar, sycamore, black walnut, and other 
valuable timber, of large size and fine quality* and iiill iniL 
derlmtd by thick beds oTcmukI .pliit. gd/^5 mb” 

™.nous coals, from which millions of tons can te mined above 
tne water-level. I will sell or aid in organising a company' tr 
develop this great property. I have fall maps, md repom Liwi 
some of the best mining engineer* of the country. 1 ' 

Address J. H. BSISTOR, 
Martiaskifi, W. Va. 


aXKnad to legal 


Raleigh 


Lowry, 


UP 

Hugh W. Shtffcy. Jas. Bumgardner. Jr, 

^HEFFEY & BUMGARDNER, 

Attorneys at Law, 

Staunton, Virginia. 


I have 1,000 tons of lump Brown Hematite Iron Ore, 51.20 
per cent, metallic iron.irom the Excelsior Iron Mine, now on the 
Chesapeake and Ohio Railway ready to ship, which I wish to sell. 

Am Prepared to Fill Promptly Large 

Orders for this Superior Ore. 

Address T, G. TRICE, 
Callaghan’s, Alleghany Oo., Va, 


!y[ cCREERY & LOWRY, 

REAL ESTATE BROKERS, 

ft 

Raleigh 0 . H. aad Hinton, W. Va. 

li 

. Have for sale ova- wpi acrci of timber, mineral and farm- 
sug lands. Titles examined and any information in regard to 
foe resources of West Virginia cheerfully given. 
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September, 1880 .] 


ta jgslates, Hfaler Homer, «ff 


S ALE OF VALUABLE 

PROPERTY. 

Dr. H. S. Eicbelbereer offers for sale his handsome residence 
and beautiful farm at Verona, on Valley RR. The farm contains 
about lao or 130 acres, and lies on the west side of the Valley 
pike. The Doctor is wil ing, if only a small quantity of lind is 
desired, to sell with the residence 15 or 90 acres, which will em¬ 
brace ail the improvements, the finest young bearing orchard in 
that section, With a spring not excelled for the coldness of the 
water in the State, with Q.ie dairy attached. This is a rare 
chance to secure a quiet, lovely home within a ten minntet ride 
of the city of Staunton, by rail. Its location adapts it well for 
a summer resort: it is *Uo a good point for a physician. He 
would invite any one who wishes a quiet, lovely home, free 
from the noise of city life, to this handsome property. For 
terms, apply to H. S. Eichelrkrgkr, Verona. Augusta county, 
Virginia, or to Elder & Nsl.hon, Staunton, Virginia. 

The Doctor wili take pleasure in showing the property. 


R esidence 

IN STAUNTON FOR SALE. 

1 offer for sale the Residence of Mrs. Virginia B. Donaghe, 
fronting on three of the principal streets—Main, Lewis and Fred* 
erick—in immediate proximity to business, churches, schools, 
Ate. The improvements are 6rst-class, and the property one of 
the best, if not the very best in the city, either as a home or a 
speculative investment. It will be subdivided if not sold as a 
whole. Examination invited. 

Terms t—Ten per cent cash, and balance at one, two, and 
three years, with semi-annual interest. 

THOMAS D. RANSON. 


VIRGINIA WATER-POWER 
V AT DANVILLE. 

Persons wishing to purchase the splendid Water-power at Dan¬ 
ville, Va., can do so on 

Very Reasonable Terms. 

This is a fine opening for Rolling Mills, Paper Mills, Foundries, 
Ac., &c. Apply in person or by letter to me as the attorney for 
the owners. E. E. BOULD 1 N. 

Danville, Va. 


The Virginias. 


Hardware, dt. 


A E. MILLER, 

• Staunton, Virginia. 




Wholesale and Retail Dealer in 


Hardware, Cutlery, &c., 

CR.Miners' Tools and Supplies of mil descriptions. Orders 
promptly filled. 


H ugh m. MoIlhany, 

Wholesale and Retail Dealer in 

Hardware, Cutlery, &c., 


^lasting gowder. 


T AFLIN & RAND POWDER CO. 

^ ARISTA HOQE , Agent, 

Staunton , Virginia m 

Orders for Powder or Fim promptly attended to. Address 
Frank Alexander & Co., or Arista Hoge. 


IMS, 




IRON 


Augusta St. f opp. Court-house, 

Staunton, Virginia. 


\y IRE TRAMWAYS. 

The most economical system for the transportation of ores, 
coal, lumber and agricultural products,—Mpecl&Qv tdipttd for 
earryiof coils from tae New liver end Xrnwhi Coil-fisldi is 
piece of Inoliaw, or eerois the Riven to the ReQwey. la plaoe of 

Bridget. They avoid gradings, cuttings or embankments, are 
not affected by floods or saow. Inclines of t in 3 are adm issable 
They can he used to transmit power as well as material. 

Send for estimates and other information to 

Thb American Wire Rope Tramway Do.. 

338 Walnut Street, Philadelphia, Pa. 


§auks. 


H. W. Sheffey, Pres. Davis A. Kayser, Vice-Pres. 

W. P. Tams, Cashier. 

A UGUSTA NATIONAL BANK, 

Staunton, Virginia. 
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Under McLain Prooeea. 


T HE OLD BLACKFORD 

FORGE PROPERTY, 

Including Water-power and Over 600 

Acres of Land, 

On SowktbiU Creek, Below Luray, Page 

County, Virginia, 

A ud on Une of Shenandoah Valley Railroad, is hereby offered 
for sale. For terms, etc., address 

Lork Roe Ml. RUistoi, Ya. 

0 


(goal and (gohe Healers. 


F ire creek coal and coke 

COMPANY, 

Fire Creek, Fayette Co., West Virginia, 


Collections in Virginia and West Virginia promptly attended 
to and remitted on day of payment, at lowest rates of exchange 

New York Correspondent.....Chemical National Bank* 

Baltimore Correspondent, Farmers'and Merchants' Nat'l Bank. 
Cincinnati Correspondent. Merchants' National Bank. 


John Echols, President. Ro. W. Burke, Vice-President. 

Thos. A. Bledsoe, Cashier. 

XT ATIONAL VALLEY BANK 

* of Staunton, Virginia. 

Designated Depository and Financial Agent 

of United States. 

Capittl Stock, 1800.000 ; 8uptai i&d Uaflhridad Profit*, 1800.001 

New York Correspondent.National Park Bank. 

New York Correspondent.Hanover National Bank. 

Baltimore Correspondent, Farmers* and Merchants' Nat'l Bank. 
Cincinnati Correspondent............... .First National BAnlt. 




pr FOR MET ALIO ROOFS, DAMP WALLS, AND 
FOR ALL PURPO 8 E 8 WHERE A FIRE 
PROOF PAINT IS DESIRED. 

t W" Leaks of any kind effectually stopped. Work 

guaranteed for ten years. 

GEO. W. MAY k OO., Proprietors. 

Saoendorb’s Patent self-capping and packed Me¬ 
ta Lie Roofing ; superior to tin, cheaper and bettor 
than slate, Fire-Proof and Water Proof; no soldered 
Joints or hooked Joints to break from expansion or 
contraction. Double the amour t of material to the-' 
square in comparison to tin—having three coats of 
Old Iron-Side Paint. 

STAUNTON COPPER LIGHTNING CONDUCTOR. 

WORKS, 

The only reliable Lightning Conductor now before* 
the public. 

Orders for an? of the above goods respectfully so~ 
llclted, either by mail or in person. 

MAY k 8AGENDORPH, Prop'rSL 
No. ft Augusta 8t n Staunton, v«l 


miners or 


Bed Ash Bituminous Steam Coal , 

sad manufacturers of Hard Coke. All correspondence should 
ha directed to MBRHKINB MILLKft. 

Sales Agent and Business Manager, 

Staunton, Va. 


W A. BURKE, 

• Staunton, Virginia. 

Sole Agent for Nutallburg Coal <fc Ooke ; 

The best steam coal on the market; coke superior to Con- 
QeUsviUe. 

Shipper of Kanawha Splint and Gas Coals. 

Points of Shipment:—Richmond, Va.,and Huntington, West 
Virginia. 


T 


Railways. 


HE CHESAPEAKE & OHIO R’Y 


Is the Only Route to and via the 


White Sulphur Springs and other Most Fa¬ 
mous and Fashionable Watering Places 
of the Mountains of the Virginias. 

It Is the unnarallclej anJ unapproachable for the wildness, 
sublimity and picturesque beauty of\cencry, and the healing vir¬ 
tues of its health-giving fountains. It is the Short V.ine 

Between the fleshoard and the Great West, 

and is second to none in costruction, equipment anJ appliances 
for the safety and comfort of its passengers. 

Through Tickets to all Western towns and cities, and excur¬ 
sion tickets to the watering places and summer resorts, are for 
aalc via this line at all principal ticket offices everywhere. 

* J. C. DAME,Southern Agent, Richmond, Va.; H.W.CARR, 
G. E. Ann, 990 Broadway, New York ; CONWAY R. HOW¬ 
ARD, v. P. h i. A.J R knmoid , Virginia 


Schools. 


\X WASHINGTON £ LEE 
V V UNIVERSITY. 

GEN. G. W. C. LEE, President. 

Full Courses in Classical, Literary, **d Scientific Studies, 
eluding those of the professional degrees of Civil Engineer 
and of Law. 

Terms —»TM»tioR and other fees in all the Departmental fiyo, 
Board, Lodging, foe., per month, from Eia to lao. 

The qext session begins September 16th, x88o, and ends June 
•ad, t8$i. 

For other particulars apply to J. L. CAMPBELL, Jr . 

Clerk of Faculty, Lexington. Va. 


Hew&yayers. 


T HE VALLEY VIRGINIAN, 

Staunton, Virginia. 

S. M. Yost & Son, Proprietors. 

Terms: f2.oo per year. 

The Virginian is an independent Republican newspaper, 
devoted principady to the interests of the Great Valley, and Min¬ 
eral Regions adjac.nt thereto. Its circulation is larger than tKaf 
of any other wetkly newspaper published in Virginia. As an 
advertising medium, especially for farming, grating, and mine¬ 
ral lands, &c., it has no supeiior. Parties desiring to buy or sell 
real estate will find it to their advantage to make use of its col¬ 
umns. Specimen copies free. 


Prof. Wm. B. Rogers,— Dr. J. A. Broad us, 
of Louisville, Ky., one of the associate edi¬ 
tors of the ably-conducted Religious Herald,, 
of Richmond, Va., in a letter to that paper 
of Sept. 9, 1880, writes;—* 

“We called on the celebrated scientific 
man, Wm. B. Rogers, who lives in Boston, 
hut has his summer cottage at Newport* I 
had never seen him since he resigned the 
chair of Natural Philosophy and Geology in 

the University of Virginia, twenty-seven 
years ago. He must now be a very old man, 
but is beautifully well preserved, with the 
same tall, erect and slender figure, the same 
not handsome but engaging features, the 
same musical voice, and the same winning 
kindliness of manner, that are associated 
with some of the brightest hours of my stu¬ 
dent life. And the pleasure of finding him 
at home was heightened by finding there also 
his brother, Dr. Robert E. Rogers, with 
whom I studied chemistry at the University, 
in experiments that never failed and lectures, 
that sparkled with interest, who has for near-^ 
ly thirty years been professor in one of the 
great medical schools of Philadelphia, and 
seems still full of strength and vivacity. 
Ah ! as we grow old, how dear to us become 
the teachers of our youth.*’ 


T HE “STAUNTON SPECTATOR,” 

129 E. Main Street, 

Staunton, Virginia. 

The "Spectator" it published every Tuesday morning, at 
1 Staunton, Augusta county. Virginia, and is the best advertising 
medium in tne interior of the State. 

The "Spectator" was the first paper established at this place, 
nearly a century ago ; and it is now in its 57th volume, unacr its 
* present title, its list of subscribers is larger than that of 
1 any other paper west of the Blue Ridge, and is, therefore, the 
< best advertising medium in the Valley of Virginia, or in West 
Virginia. Address "Staunton Spectator," 

| Staunton, Virginia. 


d way, New 


Virginia 


The Mining Recordoi New York,—one of 
the best-informed and most reliable expo¬ 
nents of mining industries,—in its issue oC 
August 28, has this item : 

“Increased Iron Product.— The August: 
number of The Virginias , published in Staun¬ 
ton, Va., overflows with valuable reports and! 
statistics as; to the iron resources of the two- 
Virginias. Generally, their statements arer 
too voluminous for our columns. They ex.- 
hibit the steady growth of the output.** 
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By Jed. Hotchkiss, 


Editor and Proprietor, 


340 


Taiwan, Including postage, per year, in advance, $2.00. Single numbers, 25 cents. 
Extra copies, $20.00 per 100. Back numbers, from the first, can be had at 25c each. 

Advertising, per inch of length of single column (3 columns to a page, as on 
advertising pages), one month, $2.50; two months, $4.00; three months, $5.60; six 
months, $7JO; nine months, $10.00, and twelve months, $12.00; payable in advance. 

•neeiman If nmbsrv of this Journal are sometimes sent to parties supposed to 
have an interest in the development of the Virginias, dr a desire to be Informed in ref¬ 
erence to their resources, Improvement, etc.; they will please consider this an invita¬ 
tion to beoome subscribers and so help to sustain a paper devoted to their Interests. 

On sale at Hunter a Oo/s Bookstore, Main Street, Staunton, Virginia. 


Attention is Invited to the advertisement of a 11 Gold Mine for Sale or 
hooter In the Geology of North Carolina, published in 1870, page 281, Prof. 
Kerr says:—“An immense quantity of gold has been obtained from the 
mines of this section, since their opening about 1829, probably between two 
and three millions of dollars. The most noted localities,“Hie richest and 

mi 

most extensive beds of auriferous gravel Me on the head waters of Silver 

Creek,” etc. “As much ms $10 a dmy to the hand lias often been made in the 
tarty workings of these deposits, and I am informed by some of the older 
citizens, that just 'before the California gold deposits began to attract atten¬ 
tion, as many as 3,000 hands might have been Been at work on one of the 

above-named streams.-.There is still a large amount of gold in the beds 

which remain untouched, as well as in those which have been rudely and 
carelessly worked over, some of them more thin once. Indeed some of the 
richoit of these deposits have remained unworked, ” etc. 

It is now well understood that gold la always accumulating or becoming 
“free” In all these beds of gold-bearing gravels from the disintegration and 
decay of the gravels themselves, so beds that formerly paid well will in due 

time do so again. 

Fumaoea In blumfc on the Olissnpewak© A? Ohio U&Uw&y.— 

Never before has there been as much iron manufactured on the line of this 
great mineral traversing road as is being done now. Beginning at Buffalo 
Gap, at the border of the Apalachian country, 147 miles west from Rich¬ 
mond, and going westward, the following furnaces are now in blast : 

(1) Buffalo Gap Furnace of the N. Y. & Va. Iron and Coal Co., Buffalo 
Gap, Augusta county, Va., 147 miles from Richmond and 274 from Hunting- 
ton. Using brown hematite ores from its own mines and limestone from its 
own quarry near at hand and some ore from Hebron Church 5 miles east¬ 
ward in The Valley, on the C. & O., and coke made at Fire Creek mines 103 
miles farther west. Now making about 10 tons a day. 

(2) Grace Furnace of the Pa. & Va. Iron and Coal Co., at Ferrol, Augusta 
county, Va., 153 miles from Richmond and 268 from Huntington. Using 
brown hematite ores from its own mines and limestone from its own quar¬ 
ries, near the furnace, and some red-shale ore from Clifton Forge 39 miles 
farther west, and coke from its own mines and ovens at Quinnimont, 141 

miles farther west. It now makes 15 tons a day. 

(3) The Lucy Selina Furnace of the Longdale Iron Co., Alleghany county, 
Va., 8 miles, by the Co’s narrow-gauge railway, from Longdale station 
which is 190 miles from Richmond and 231 from Huntington. Using brown 
hematite iron ores (Oriskany) from its own mines 4 miles distant by exten¬ 
sion of its narrow-gauge railway, limestone (Lower Helderberg) from its own 
quarry on line of its railroad, and coke from its own coal mine and ovens at 
Sewell 123# farther west. Its product is about 30 tons a day.—A second 
fur ce Is nearly completed that will make from 50 to 00 tons a day. 

(4) CiUie Furnace, of Hileman, Cook & Co. f Botetourt county, Va., (P. O. 
Williamson’s) 5.5 miles, by Co’s standard gauge rail way, jus completed, from 

CalHct Switch 194 miles from Richmond and 227 Huntington. Using brown 

d ^ hematite orm (Oriskany) from its own mined and limestone (Lower 

Helderberg) from its own quarries in the immediate vicinity of the furnace.-. 

Is now drifting in a stratum of ore 45 ft. thick, as far as jpenetrated, within 

900 ft. of furnace.—Uses coke from the Nu tallburg mine and ovens 123 

miles farther west. After thorough repairs and additions went into blast 

t Oct. 11th, and is now making about 15 tons a day. 


(5) Low Moor Furnace of the Low Moor Iron Co. of Va., at Low Moor 
197 miles from Richmond and 224 from Huntington. Using brown hematite 
ore (Oriskany) from its own mines 2 miles distant by Co’s standard gauge 
railroad, and some from Stack’ll mine 19 miles farther west (but will use only 
from its own mines), limestone (Lower Helderberg) from its own quarries, f 
of a mile distant by rail. Buys coal from Beury, Cooper & Williams, at the 
Elm CoUiery, 118 miles farther west, and makes its own coke in ovens along^ 
side the furnace. A new, first-class, modern furnace, just completed, having 
a capacity of 80 to 100 tons a day, wins blown in on Monday, Oct. 11th, made 
a first cast, of 15 tonB, Tuesday night, and made near 50 tons on Wednesday. 

(6) The Quinnimont Furnace of the Pa. & Va. Iron and Coal Co M Quinni¬ 
mont, Fayette county, W. Va., 294 miles from Richmond and 127 from 
Huntington. Uses brown hematite ores (Oriskany) from its own mines at Fer¬ 
rol, 141 miles, and from Peter*B Mountain 85 miles eastward, and red-shale ore 
(Clinton) from Clifton Forge 102 miles eastward. Limestone (Greenbrier or 
Carboniferous) is obtained from Fort Spring, 49 miles to the east. It uses 
coke made at its own mines a mile, by branch of C. & O., from the ftirnace. 
Is producing 30 tons a day, now, in the 23rd month of its present run. 

These six fhmaces now in blast, all using coke made from the New 
River or Lower Measure coals, are making about 180 tons a day, and by the 
time this reaches our readers their product will probably be near 200 tons 
daily, or over 00,000 tone a year.—-This is but a small beginning of the man¬ 
ufacture of ii on in this most highly favored field for that industry. Other 
neHr furnaces are already projected and the idle old ones are to be renewed 
and put in operation. 

Z1 migration to Virginia.— A telegram of Oct. 12, from London, 
gives the following as one of the resolutions recently passed by the Com¬ 
mittee of the Virginia Bond-holders of the Council of Foreign Bond-holders 
in that city 

“That the Committee of Virginia Bond-holders, having learned with sat¬ 
isfaction that a society, comprising some of the most prominent citizen® of 
the State, has been formed, under the title of the * 1 2 3 4 * * * * * * 11 Virginia Immigration So¬ 
ciety,’ for the purpose of attracting emigrants with capital to settle in the 
State, and that arrangements have been made by the said society for estab¬ 
lishing an agency in London for thp United Kingdom of Great Britain and 
Ireland, hereby resolve to give the said society and its agents here its cordial 
support.” 

We are gratified to see that this powerful corporation, one that virtually 
controls all the foreign movements of British capital, has at last removed its 
embargo on the movement of capital for investments in the Virginias.” 
When (Feb. 21,1873) by invitation of the Society of Arts, of which the 

Prince of Wales is President, the editor of this journal read before it, in 
London, a paper “On the Virginias; their Agricultural, Mineral and Com¬ 
mercial Resources,” which that Society printed in full, in 11 solid pages of 
its Journal and circulated by thousands, and which was reproduced, in ftill 
also, in the great mining journals of London, and commented on favorably 
by the leading dailies, the “Times” included,—the Secretary of the Council 
of Foreign Bond-holders (who was also Secretary of the Committee of Vir¬ 
ginia Bond-holders), Mr. Hyde Clark, was present and was the firet to enter 
upon a “discussion” of the paper that had been read. After remarking upon 
the sympathy that in nil past time had been felt by tbe Society of Arts for 
Virginia, he felt it his duty to Bay that “Virginia must set her affairs in 
order before she could apply to England for ftirther assistance.”—From 
that day to this the Council of Foreign Bond-holders has opposed all invest¬ 
ments here, In one case inducing the recaU of a million dollars, with which 
work on the Norfolk & Great Western Railway was to have been begun. 
This opposition was provoked beat use the English holders of Virginia 
bonds were excluded from the benefits of the “Funding Bill,” by its repeal, 
before they had time to exchange their bonds. They are probably better 
f Lisfied with the “McCulloch Bill” lienee the resolutions. 

The long continued stagnation in business in England has caused a vast 
iiccuinulation of idle money, money seeking paying investments, and now 
that this investment controlling power approves of Virginia as a field four 
such purpose , we may confidently look for a. large and active investment of" 

capital in this direction. We shall be glad to see it and will be on the alert 
to warn against its waste in investments that must prove unprofitable and 
in the promotion of schemes that have not a substantial character 
Mr. Addison Borst, the Secretary of the “Virginia Immigration Society,” 
has been for some time in England on business for his Society, and he is 
entitle to much of the credit of this revival of interest in reference to 
Virginia. 
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The “Lo' Moor Iron Compa ly of Virginia.”—On 

Monday, Oct. 11th, 1880, the largest and most thoroughly well 

appointed blast furnace ever constructed in Virginia or West 

Virginia, that of the Lowmoor Iron Company of Virginia, at 
Low Moor station of the Chesapeake & Ohio Railway, 197 
miles from Richmond and 224 from Huntington,—was blown 
in and a new era in the manufacture of iron in these states in¬ 
augurated. 

The “Low Moor Iron Company of Virginia’’ was organized 
under a charter granted by the state of Virginia, July 
5th, 1873, “to mine, ship and sell iron ores, and to manufact¬ 
ure iron and steel in all its branches.” Its minimum capital 
stock was fixed at $500,000, “divided into shares of the par 
value of $100 each,” and it can hold real estate up to 10,000 
acres. Its principal office is located at Staunton, Va. 

The “owners, corporators and directors” of this Company at 
the time of its organization were, and at the present time are, 
John Means,of Ky.,President; Maj. H. M. Bell, of Va., Vice- 
President; A. A. Low, of N. Y., Treasurer; John F. Wins¬ 
low and E. H. R. Lyman, of N. Y., and A. S. Winslow, of 
Ohio, Directors; and George T. Wickes, of Va., Managing 
Director. John F. Winslow is also Chairman of the Executive 
Committee. 

John Means iB the president of the company that owns the 
Ashland, Ky., furnace, of which he is manager, which has an 
annual capacity of 15,000 net tons; he was also the president 
of the Lexington and Big Sandy R. R., which has recently be¬ 
come a part of the Elizabethtown, Lexington & Big San dyR. 
R., the westward extension of the Chesapeake & Ohio; he is 
also connected, with other large iron works in Kentucky.— 

1 ij. Hi, II. Bell is a well.known lawyer of Staunton, Va., a 

member of the enterprising firm of Echols, Bell & Catlett, 
which lie represents in this Company, a firm that has been 
more BitcceMfnl than any other in the introduction of capital 
Into 111© iron and coal regions of Virginia and West Virginia, 
and in the establishing of manufactures, especially on the line 
of the C. & O. R’y.. -A. A. Low, the head of the great import¬ 

ing house of A. A. Low Brothers, of New York City, so exten¬ 
sively and successfully connected with the China and Japan 
trade, and who has recently given fresh evidence of his sagac¬ 
ity by purchasing thousands of acres of coal lands in West 
Virginia. —E. H. R. Lyman, of New York City, is also a promi¬ 
nent member of the house of A. A. Low Brothers; he also has 
invested in W. Va. coal lands.—John F. W inslow, of Pough¬ 
keepsie, N. Y., one of the founders and presidents of the noted 
Rensalaer Polytechnic Institute, of Troy, N. Y.; was long the 
leading spirit of the great steel works at Troy, N. Y., ana was 
a memo r of the firm of Cornell & Winslow, that purchased 
the right for the Bessemer Process in the United States, intro¬ 
ducing to this country that great industry, the manufacture of 
Bessemer steel, in which we now rank the second in the world, 
producing yearly over 1,750,000 tons.—A.S. Winslow, a brother 
of JoharTisvice-pres. of the First National Bank of Cincinnati. 
—George T. Wickes,brother-in-law of J. F. Winslow,and an en- 

? *neer graduate of the Renselaer Polytechnic, is from New 
oik, but has been connected with mining operations in N. C., 
and elsewhere; he has, from the first, had charge of the exten¬ 
sive operations, both of mining and construction at Low 
Moor,managing the affairs of the company with great energy and 
skill. 

The Low Moor Company began by purchasing some 4,118 
acres of mineral and farming lands lying on the western ranges 
and slop s of the Ritch patch chain of mountains, where bro¬ 
ken ana drained by Karnes’ Creek, and extending to Jack- 
son i River and crossed by the Chesapeake & Ohio R’y, in Al¬ 
leghany county, Va. After extended explorations of the ex¬ 
tensive iron ore beds that there outcropped, it constructed a 
branch railway, of standard guage, 2£ miles long, from Low 
Moor station of the C. & O., southward to its mines, where a 
well built mining village soon sprung up and where machinery 
for washing a large quantity of ore was erected. 


shipped in 1875, ’6 and 1 7, but little in 1878, and some 9,000 
tons in 1879. 

In 1878 this company decided to build a first-class modern 
blast furnace, nearly, if not quite, as large and about equal in 
capacity to any in the United States. Having purchased 800 
acres of land, adjoining the first purchase, some 230 of which 
are in a broad bottom extending to JackBon’s River and inter¬ 
sected by the C. & O. R’y, furnishing the best of sites for fur¬ 
naces, rolling milk, etc., and for a manufacturing village; it 
increased its capital stock to $600,000, all paid up, and pro¬ 
cured plans for the furnace and its appurtenances. In July, 
1879, the work of collecting materials and of construction be¬ 
gan, and has been continued, almost uninterruptedly—so fa¬ 
vorable is our climate for out-of-doors and all-the-year-round op¬ 
erations—to the recent completion of this extensive blast-fur¬ 
nace plant,—representing an expenditure of some $300,000 in 
about 15 months. The result is a 100-ton furnace in blast, 104 
coke ovens, 44 of which are in operation, a neatly built and 
comfortable looking village of 115 houses, a large depot, store, 
shops, numerous railway tracks, storage platforms for ore and 
bins for coal, etc., etc., all constructed and finished in the best 
manner.—The furnace made 75 tons on the 8th day after it 
was blown in. 

The furnace is an iron-cased stack, 75 feet high, having an 
inside diameter of 9 feet at both bottom and top; it rests on a 
cast iron ring supported by 8 columns, It is 18 feet in the 
bosh and has 8 tueyres. The lining is two-thirds Mt. Savage 
and one-third Sciotoville fire brick. There are 3 Whitwell hot- 
blast stoves, brick-lined sheet iron cylinders with vertical Hues, 
ft has 2 engines and 12 cylinder boilers; the steam cylinder 
is 3 ft. in diameter, the blowing one 84 inches, stroke 4 ft.; the 
2 fly-wheels are each 10 ft. in diameter. The elevator is 75 
ft. high, made by Otis & Bro.,New York. The casting house 
is 60 ft. by 116 and the engine room 34 by 40. Six large 
weighing scales are in me. About 4 miles of railway track 
belong to the place, 2 | of which lead to the iron mines and 
the limestone quarry. Water, in abundance, is obtained from 
J ackson’s River by about 1,000 ft. of 12 inch iron pipe; by a 
small engine it is forced into two reservoirs, one elevated about 
100 ft., the other a storage one in the yard. Some 400 labor¬ 
ers are employed in mining, quarrying, transportation, ftirnace 
and other work.’—The assistant manager, in charge of the 
furnace, is Mr. Richards, from the Edgar Thompson Furnace 
near Pittsburer. 


The ore beds, decayed, stratified deposits and strata in place, 
are on the company’s land, 2 miles, by rail, from the furnace; 
the limestone iB 3 of a mile in the same direction. The com- 
pany makes its own coke, having built 104 beehive ovens, 

having a capacity for 1§ tons each a day, alongside the fur. 

nace, and purchasing coal from the Elm Colliery of Beury, 
Cooper and Williams, at Elm station, of the C. & O. R'y, 118 
miles farther west, at a cost of $1.80 per ton delivered at the 
furnace;—analyses of thiB coal and the coke made from it are 
given elsewhere in this number. 

The Iron Ores used at Low Moor are from the Oriskany, 
Rogers’ No. VII, and the Clinton, Rogers’ No. V, beds on the 
company’s land, about 2 miles, by branch railway, south from 

the furnace. Their character may be judged of from the fol. 

lowing analyses:— 


DR. OTTO WUTH 
Jan'y 14th, 1875. 

<7) 


DR. OTTO WUTH 
Feb'y 16, 1875. 


Prof. C. E. Dwight. Prop. C. E. Dwight 
June 13th, 1876. July. 1876. 


(0 ( 3 ) i U) 

Water. 9.24 Water...,,....,.. 9.57 Silicic Acid......*4.54^Sesquioxidc Iron 53.130 

Silicic Add.......10.16 Silicic Acid...... 7.531 Alumina......... 2.526’ Protoxide of Iron 1.H64 

Alumina. 1.61 Alumina...... 1.41 ScsquioxideIron 72.266, Manganese.. 0,184 

Peroxide of Iron..73.83 Peroxide of Iron..75.89 Lime.. 0.565 Alumina. 3.305 

Sesquioxidc “ 0.00( Phosphoric Acid. 0.664 Lime.. ......1.048 

Lime. 1.05 Lime............. 1.04'Undetermined ^ 1 Magnesia....0.317 

Magnesia......... 0.54 Magnesia......... 0.42 Matter..... J *. ( Silicic Acid...... 38 490 

Manganese....... 3.14 Manganese....... 2.93 ——, Phosphoric Acid. o,. 75 

Phosphoric Acid,. 0.43 Phosphoric Acid.. 1,21 100.001Sulphuric Acid.. 0,21 ■ 

Sulphur.......... trace Sulphur,.....trace Metallic Iron... so. 586, * * •••• 

m a . is. 


100.00 


100*00 


Phosphorus* 0.290 


[Loss.. 0.149 


Metallic Iron 
¥hmphonm . 


* # * m 


51.68 Metallic Iron.... 53.13 
0.19 Phosphorus ....„ 0.53 


100.0 


Metallic Iron,...38.710 
Sulphur..,,..... 0.0F4 
Phosphorus...... 0.163 


main®, rrom that time to the present it has mined some 85,000 
tons of brown hematite iron ore, a large portion of which, was 
Bold to Qninnimont Furnace, on the C. & O. R’y, 97 miles far¬ 
ther west, and to Wheeling, Steubenville, the Hanging Rock 
jf ion, and other points on the Ohio. About 53,000 tone were 


The first, second and third of the above analyses are of the 
brown hematite ore, of which there are about 3.5 miles of 
length outcrops, exposed by the undulations or upheavals of 
the strata, (one bed of which is shown in the “section” by Mr. 
Wickes, published in the January No. of The Virginias). In 
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the “Prospectus,” by G. T. Wickea, Engineer and Man. 
Director, 1878, (to which we are indebted for many of the facts 
here published), in reference to the quantity of these ores, on 
the Low Moor lands it is stated,—“Thus far, in mining these 
Hematite ores, the rule has been found to ba unvarying, that, 
iis the workings deepened, the vein has widened and the qual¬ 
ity has improved ; in one instance, where the vein of ore was 
16 ft. wide at the surface, 280 ft. down from this surface the 
vein was 70 ft. wide, while at this depth it was only 20 ft. be 
low the surface of the main valley; and the ore is mined here 
not by sinking shafts, but by ‘drifts’run in from the hill side.” 
—Mr. W. enumerates 11 “drifts” and “open cuts” that, to 
1878, had been made, without making any “rooms” in the ore- 
beds, aggregating 4,411 ft, of drifts , and 1,547 feet of open cuts , 
“actually in the ore, varying from 9 to 70 ft. in thickness and 
extending downward to an unknown depth.” He estimated, 
m surveys and test-holes, that “1,500,000 tons of marketa¬ 
ble ore” was then “in Bight and accessible from these drifts 
and open cuts.” “Nor do these include more than one-twenti¬ 
eth part of the accessible portion of this first bed or vein upon 
the company’s property, as proven by numerous test-holes; 
and when we add to these the contents of the second bed or 
vein (not shown in the section), we think we may prudently 
say that the quantity of this kind of ore on the property is 
practically inexhaustible.” 

The third analysis given above was made at the instance of the 
Riverside Iron-works Co., of Wheeling, W. Va., to test the 
quality of Low Moor ore before a proposed purchase; after 
working in their furnace they reported “that it yielded 53 per 
cent, of pig-iron of very satisfactory quality.” 

The fourth analysis is of what Mr. Wickes calls a “Block ore 
that lies to the right of and below the fossil ore, as shown on 

the section (given in Thk Vibginias for Jan., 1880), equal in 

lineal extent to the latter, and varying from 4 to 6 ft. in thick¬ 
ness. It contains too large a proportion of silica for profitable 
working alone, but in connection with argillaceous ore could 
be advantageously used. It can be mined very cheaply, and 
at some future day may prove a valuable accession to the com¬ 
pany’s mineral resources.” 


Fossil ore oh these lands is mentioned 1by Mr. 
lows“By referring to the section it will 'be 


W ickes is fol- 
seen that this 

ore lies on the right,.and underneath the sandstone formation 

marked thereon as No. V. Upon a part of the property the 
position of the veins is nearly vertical, while at otner points it 
is nearly horizontal. Some 8 drifts and galleries have been' 
put in on the veins, aggregating 3,000 feet in length, and about 
5,000 tons of ore taken out, most of which was marketable. 

The vein shows from 6 inches to 2 ft. in thickness, and ex. 

tends the entire length of the pro a distance of 4 miles 

across the widest part.”.“.As an ore it is a favorite with iron 

smelters for mixing with the brown hematite; it yields 50 per 
cent, of metallic iron. 


The limestone of this property, belonging to the Lower 

Helderberg (Va. No..VI), is thus mentioned in the “Prospec. 

tus.”—“There is an almost unlimited quantity of this materi¬ 
al so indispensable as a flux in ore smelting. It may be very 
cheaply quarried, and is of excellent quality, as shown by the 
following analyses. Lying, as it does, immediately adjoining 
the rail track, it can be put into cars without additional cost 

quarrying. It is shown as No. VI, veins No. 1 and 
2 on the section. 




The anal 
C. E. Dwig 
following: 



ses of samples from the 



t 



ing, W 



veins, made by Prof 
, August 22,1876, gave tl 


Carbonate of lime.. 

** “ magnesia ....... 

“ iron ......... 

Alumina ............. 

Silicic acid , ........... 

Phosphate of lime ......... 

Sulphate of <c ........ . 

Organic matter and water ..... 

Loss 


Vein No . i. Vein No, 2 . 


93.440 

1.337 

1,049 

0,368 

3.086 

0.014 

0.021 

0.548 

0.137 


97 

0.113 

0.014 

0.301 

1.53c) 

0.023 

0.102 

0.260 

0.025 

100.000 



100.000 


The emt of making a long ton of pig-iron at Low Jfmor was 
estimated in this “Prospectus,” Oct. 1, 1878, as follows:— 

I. 5 tons coke, at $2 ,85 per ton, ........... f 4.27 

2.25 tons ore, at $2.05 per to 1, . . • ........ 4.61 

1 ton limestone, at 40 cents per ton, ......... 0.40 

Labor ...................... 1.75 

Extras .. 0.47 

Total .. 511.50 

The comments on this estimate are;.“At thk price for ore 

a profit on it is allowed the mines, while 2,25 tons to the ton 
of iron is probably more than would be currently used. Then, 
again, a saving will doubtless be made ultimately in the cost 

.coke, so that we regard these figures as being' quite up to, 

if not beyond what will be the regular practice. 

We shall watch, with very great interest, the workings of 
this Lor Moor Furnace, confident that it will satisfy the ex¬ 
pectations of those that have invested in it, and, in all possible 
ways, “devised liberal things” in its construction. We look to 
it to demonstrate that good iron can be made more cheaply in 
the iron regions ot Virginia than at any other points in the 

United States..The ores, the limestones, the fuel, the labor, 

the climate, the midway station between Eastern and Western 
markets with ample transportation outlets to both, are all 
there, and nothing is wanting but energized capital, energized 
as it has been at Low Moor, to prove that nowhere will the 
iron-master be mo r e liberally rewarded for his expenditures 
than in the Virginia iron-belts. 

The “Old Dominion Land Company" has just been 

incorporated at Richmond, Va.; the corporators are O. P. 
Huntington, Harvey Fisk, A. S. Hatch, James H. Storrs and 

J. E. Gates, all of New York city. C. P..Huntington ispres. 

idenfc and Frank Storrs secretary. The capital stock of thk 

Co. is from $2000,000 to $4,000,000. Its object is to mine, and 

own and develop land in Virginia..-These gentlemen are con. 

nected with the Chesapeake and Ohio Ry., and, doubtless, one 
of the objects of the O. D. L. Co. is laying out and building 
up a city at Newports-newB. 

iODDDDDDDDDDDDDDODDdDODDDDDIIDOonnnnnnnnnnniinnniiniinnnnnnnnnnnnnnnnnoonnnnnnnnnnnnnnnnnnnnniinniinnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnniinnnnnnniinnnnnnnnnnnnnnoonnnnnnnnoniiiinnnnnnnnnnn(indDDDDOii"nnnnnoniinnnnnonooooooooooooooooooooooooooooooooooooooODOOIlDOOIID'' 

Amherst Furnace, Amherst Co., V.a., Is now making 6 

tons of charcoal iron a day, using 200 bushels of charcoal, 
made near the furnace, to the ton. Its ores are Primordial 
(No. I) brown hematite, brought from its Buena Vista mines, 
on the Western Blue Ridge, in Rockbridge Co., 22 miles 
canal and f of a mile in carts from the ore bed .—Marl is used 

for flux in a one.eight proportion; it k dug from a bed over 

20 ft. thick, on the bank of North River.and the canal, 23 

miles above the furnace, in Rockbridge Co. It is pire to 
limestone and costs less. 

—.^. . . . . . ..... ■■■> 

.The Tinsalia Coal and Iron Company, composed of 

W....rn Pennsylvania capitalists, haB just received its charter 

from the State of Virginia. The com will build a branch 
railroad their works in Wise county to the main line. 
The capital invested is $500,000. A. V. Tinstman, of Pitts. 

burg, k President of the concern, and E. K. Iliya pres. 

ent manager of the Connellsville Coal and Iron Company, in 

vice-president.. Pittsburg Telegraph. 

Pro J. J. Stevenson is now making a geological survey 
Wise, Scott, and Lee counties, Va.,ana a geological section 

from the Black Mountain (Cumberland of the maps) to Brk. 

tol, on the A. M. & O. RR, for the Tinsalia Coal and Iron 
., as Gen. Imboden writes ns from Big Stone Gap, Wise 
Co., whither lie has lately removed in the interests of that 
company. 

The. “Powhatan Coal and BB. Co.” was. incorporar 

ted at Richmand, Va., Oct. 19. Its office is to be at Richmond. 
Frederick ^ Wolfte, of Montgomery, Ala., is president, and 
James R. Werth, of Richmond, secretary. Its capital may be 
from $20,000 to $400,000. It will operate, chiefly, in Powha¬ 
tan Co., Va. 

The Lynchburg Iron, Steel and Mining Co. is not; 

only running its iron-works-.the products of which are adver¬ 

tised in Thk Vibginias— on full time, but has recently com- 
leted and put in blast a new furnace, fed by ores from its 
raws River names, below Lynchburg. 
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The lr®m ©res of Virginia ami West Virginia. 


By Prof. William B. Rogers. 


These ores 


(Continued from Pace 140.) 

8. Tie Mesozoic Iron Ores of Virginia.- 

are found in the Upper Jurassic beds that are exposed along 
the eastern border of Midland Virginia, projecting, in places, 


into the Tidewater country, in the areas colored a light red on 

the Gological Map (in The.Virginias for June); and in the 

Lower Jurassic beds that occur as isolated and somewhat oval 


styled Azoic, because no survey has yet sufficiently differ* 
entiated the mass into its several systems.”—Which is equiva¬ 
lent to saying, as said above, that as yet we know nothing 
definite about the order, etc., of these rocks, and that we have 
here a large field for the exercise of geological talents of the 
highest order. But, the Eastern Blue Ridge fairly crossed to 
the westward and the old Bhore of the Paleozoic sea reached— 
a sea that in old time extended from the long A r cine an island, 
the western border of which remains as the Eastern Blue 
Ridge, to the Rocky Mountains, and from the Laurentian 
Highlands to those that encompass the Gulf of Mexico on the 
the south—we come to where the order and succession of the 


formations the Middle and the U.pper Secondary,-.in a re¬ 

cently published table (see page 14 of The Virginias) he 

classes them 
Triassic, the 


16), or Jurasso- 
iddle Secondary Sandstones and Coal Measures 


esozoic, or Jnrasso-Cretaceous, the 1 
—These are coal, rather than 


iron- 


patches in Midland Virginia, in the areas colored a deep red rocks are well known, and their structure, position and extent 

on the Geological Map;—they are within the Archaean and are, in,a general way, determined, and have been since 1836 

alone its eastern border. In his reports Rogers called these when Prof. Rogers announced, that, “After much toil and 
° perplexity, occasioned by the rugged features and complicated 

structure of the mountainous districts which were examined, 
the true relations of the rocks and minerals of this portion of 
the stated were satisfactorily determined.” [8-1836.] Espe¬ 
cially so since 1837, when they were grouped and named, in 
the report, after the statement “that the determination of the 
order in which the several members of our geological series 
are arranged throughout the region west of the Blue Ridge, 
constitutes one of the most interesting and valuable results 
yet developed by the labors of the survey, not only leading to 
curious and important conclusions of a strictly scientific 
nature, but furnishing a sure guide to researches of economi¬ 
cal value.” [13-1837.] This is the grandest geological dis 
covery that has been made on this continent, and it has turn 
ished the key for all subsequent ones. The honor of its incep¬ 
tion belongs to the Virginia of 1835 and to her State Geolo¬ 
gist, who was then just entering his 30th year, and in part, 
also, to his co-working and since jointly famous brother. 


and the Upper 
Secondary Sandstones, 
bearing formations. 

“While referring to the valuable character of the rich depos¬ 
its of bituminous coal I am anxious again to call attention to 
the iron ores which accompany them in several place. Since 
the former report 


report, in which allusion was made to the probable 
importance of these ores to the manufacturing industry of east¬ 
ern Virginia, Beveral specimens have been submitted to chemical 
analysis, and from the results obtained, the really valuable 
character of the ore may be considered as satisfactorily estab¬ 


lished. A specimen of liematitic ore, from the neighborhood The fact of succession in the rocks discovered, Rogers 

of Tarbue’s pits, in Chesterfield, gave in the 100 grains thefol- 


gv* MU' IJJ .] 

ceeded to divide the rocks themselves,—which he a 


ro¬ 

ad 


lowing ingredients: Peroxide of Iron, 85.15; Silica, 4.20; 
Alumina, 4.00; Water, 6.50. 

The existence of this mineral in immediate contiguity with 
the coal is a fact of such obvious importance, that no com¬ 
mentary is needed to make it deeply interesting to persons of 
capital and enterprise, who may be concerned in developing 

the resources of this portion of the State.'” [6-1836.] 

“Micaceous iron in small scales” is mentioned as found in 
the “igneous” or “altered rocks,” near Goldsby’s Falls # of the 
James, in Buckingham. [83-1839.] 


The quarries of Upper Secondary Sandstone of Francis Tal¬ 
iaferro, on the Rappahannock, below Fredericksburg, are 
said to furnish a “rock varying from a nearly white to a light 
brownish-gray color. The latter tint is generally developed 
after exposure to the air, and is obviously due to the decom¬ 
position of the embedded particles of iron pyrites present in 
in the strata of this as well as other localities.” 


studied through a mile of thickness in the upheaved and 
eroded Apalachian region extending from the western Blue 
Ridge to the Ohio, but really containing many miles of thick¬ 
ness'of displaced strata—into groups or “formations,” putting 
together those having common resemblances or that he found 
entering into common topographical features. Recognizing 
the great value of the order of numbers, he marshaled his 
groups and designated them by numbers, calling that which 
he found at the bottom, the one that rested on the broken ancf 
unordered rocks of the eastern Blue Ridge, Formation No. 1; 
the next, Formation No. 2, and so on to No. 12, which lay 
“immediately beneath and incorporated with the widely ex¬ 
tending coal measures of the west.”—This in 1837. In 1838, 


This in 183 (. 

having extended his observations, Prof. Rogers adopted Roman 
numerals, an obvious advantage in writing, for his formations, 
said to furnish a “rock varying from a nearly white to a light] and, as before, designating them Formation No. I, Formation 

No. II, etc., up to Formation No. XIII. In 1840 he divided 
No. XIII, which included the Middle and Upper coal-meas¬ 
ures of The Virginias, into Nos. XIII, XIV, and XV ; in his 
recent table (The Virginias, p. 14) he has a No. XVI, but he 
did not use that in his Virgil ia Reports, 


[33-1840.] 

“Iron ore from the Chesterfield coal basin.—Structure mas¬ 
sive, somewhat slaty; texture coarse; color brownish black, 
with glimmering quartzose poiuts. Composition in 100 parts: 
Peroxide of Iron, 66.00; Alumina, 7.10; Silica and insoluble 
matter, 14.30; Water, 12.50; Loss, 0.10; Percentage metalic 
iron, 46.20. [121-1840.] 

Note. —We have now given all the iron items in Rogers’ 
reports relative to all that part of Virginia lying eastward 
of the Blue Ridge, and in the Archaean or Metamor- 
phic portion of that chain, the Eastern Blue Ridge. The 
rocks of that extensive Archaean region (see 
Map) have not, as yet, been classified, nor has the order of 
their succession been determined or agreed upon by the lead¬ 
ing geologists. Rogers, in his notes for Macfarlane’s Geol. 
Ry Guide (1877), does not attempt to classify them; he mere¬ 
ly says (p. 181): “The letters A, B, C, D mark four rather dis¬ 
tinct groups of Archaean rocks found in Virginia, of which the 
first three may probably be referred to the Laurentian, Huro- 
nian and Montalban periods respectively, and the fourth to an 
intermediate stage-—tne Norian or Upper Laurentian.” And 
Lesley, in the same work, says: “All beneath the Potsdam is 



These numbers are used by Rogers in his reports, and they 
furnish the most convenient names for the field observation 
and study of the rocks in the Virgin ias, and for communi¬ 
cating, locally, information concerning the position of the 
rocks and that of the mineral treasures associated with them, 
as the writer has found in an experience of many years and 
with people of all degrees of intelligence. They number all 
the groups of rocks here that have now a determined order, 
giving the succession of the whole series of conformable 
rocks as displayed in * these states. Until the geolo¬ 
gists have agreed amongst themselves which is the founda¬ 
tion rock , the No. 1 that is not to be changed in tl e 
next generation, we may as well adhere to the old shore-line 
of Prof. Rogers for our zero and westward ascending scale, 
and thus, while courteously, but parenthetically, using the 
New York names and the Dana changed scale numbers, enjoy 
the orderly and readily recalled classic Virginia and Penn¬ 
sylvania names, and, by so doing, continually suggest that 
from that same old shore line there lies an unexplored geolog¬ 
ical world to the eastward for some coming man—perhaps 
some Virginian trained in the school that Corcoran and Rogers 
have so generously endowed, and that has its seat amid thoBq 
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rocks—to explore and do for the east-lying regions what Rog- 

• ere did for the west, and become another honored benefactor 
to the state by so doing.—E d. 

“Of the ticclee rod **, each marked by certain distinctive 

• character*, corf*posing the mountains and valleys of this region, 
*it h-iH been determined that at least eight are accompanied by 
'beds of iron'ore. Each ore has distinctive marks by which 
’it may be Recognized, and peculiarities of composition, fitting 
'it for certain uses to which others would be less happily adapt¬ 
ed. Thus, in the quantity and variety of this material, in all 
its valuable forms, our state is now proved to have no rival, 
r Unless, perhaps, Pennsylvania may be such. Looking to the 
‘immense extent of the region over which these rock are 
spread, and to the structure of its mountains and valleys— 
bringing to light at various points each of the twelve principal 
strata which it comprises—freighted, in great part, with the 
most inestimable ol metallic products, it becomes evident at 
once that the topography of the rocks and mineral resources 
of this region, as it will be exhibited in the general geological 
map, is destined to bestow upon it a new and almost unhoped 
for interest. With such incentives, and with such a guide, 
enterprise directed to this portion of the state can neither 
falter nor be disappointed. Anticipation, confiding in 
the certain deductions of cautious scientific research, already 
begins to sketch the gladdening picture of successful indus¬ 
try—crowding population and wide-spreading improvement, 
which at no remote day, it will be its happy lot to realize. 
[8-1836.] 

In his preliminary report, commenting generally on the 
mineral resources of Virginia, Rogers says: “The iron ore of 
the Valley constitutes another of its most valnable possessions. 
This, although manufactured into iron in numerous places, 
has as yet beep the subject of no systematic geological and 
chemical examination, further than the determination of its 
general features, and some of its qualities in the furnace. An 
examination of the composition of all the principal varieties 
now in use, as well as the determination of the relations of 
the deposit, geolog : cally, with the rocks among which it is found, 
would furnish matters of enquiry, whose practical bearing upon 
a valuable branch of industry in this region will be promptly 
•and fully recognized by all who are interested in its success. 
For, although the tact of the operator in this, as in almost all 
the department of the arts, is necessary to the profitable pur¬ 
suit of the manufacture, those engaged in the smelting of 
iron have long been sensible, at least in other countries, of 
the high importance of such suggestions as are furnished by 
a chemical examination of the ores upon which they operate, 


the extent in which they are found as from their intrinsic ex¬ 
cellences. Numerous other analyses of the ores of this region 
have been 'Completed, and many yet remain to be executed, 
of which 'it is designed at a future day to make a detailed re¬ 
port. Similar examinations have also been made of a large 
number of ores associated with the strata of the mountainous 
region lying to the northwest, of which many are from the 
same formations as occur in the Valley. Of these general 
mention was made in the report of last year, in treating of 
the eleven successive formations comprising the Apalachian 
series. The minute investigation of the geological position, 
as well as the extent of the ore in question, zealously 


prosecuted during the past year, has brought to light 
the important fact that throughout a large portion of the mid- 
dle district of the Apalachian zone, as well as in various parts 
of its two other subdivisions, the most abundant, continuous 
and valuable deposits of this material are to be found in for¬ 
mation VII, the coarse sandstone near its upper boundary, 

being frequently replaced by the ore for a great thickness and 
over a wide extent. 

In announcing the discovery of the geological connection 

here mentioned as one ol much economical interest^ it is proper 

to repeat the remark often made on previous occasions in my 
reports, that such a general fact claims a high consideration for 

utility from the extent of area over which it becomes applies. 

He as the guide to individual exploration through all future 
time. To discover every accessible deposit of ore within the 
wide expanse of our Apalachian zone, would obviously be im¬ 
practicable with any scheme of geological investigation, how- 


fa as brought to light 


ever ample and complete. i 

avai 1 abl e 1 ocali ties of tin is 


Ages must elapse before all the 
9 widely disseminated material 


now 


exposed 


readily identified from the minute description of them already 
given, a safe guide is placed in the ban Is of the enquirer, with 

which and the geological details of structure, revealing the 
order and position of the formations in each ridge and valley 
he can havdlv fail in reaching a satisfutorv result. On this 


account 




formation 


mm 

Cached in my last year’s report to the discovery 
% ous and calcareous iron ore associated with 
Yet of the practical value of this generalisation, 


m %ji luiu iv;ai UAam 1 11 n *jml uiv w *ji puu w 111 wit iujuiliu j wjmwa wj j T , S!1 # , - « - « 

and a geological investigation of the positions in which the I™* «te as proof that during the last season it has ed to the 

ilk m "Il u ' if mm IP nfiHi 


beds of ore occur. The ores almost exclusively in use are 


observation in numerous places in the mountains of the south- 


\jxj\a «;;:i i v/iu witoutt i « jliiu uiot cwyiuoii isAVfiioif uif jiiui mow m a w i# at f # « 

, ... e . t j .1 western counties, of the very same ore in the same geological 

hematites of various aspects, known under the name or Honey- . ’ _ _ J . . o o 

comb and Pipe ores-manv of which yield a metal of the very P°? Ulon ’ w ^n but for the direction thus given to our en- 

finest character. The facility of smelting, as well as the qual- many of these localities would necessarily have been 

ity and amount of product, varies of course with the descrip- °' er 00 c ’ P - 


tion of ore employed—and from the want of such knowledge 4 # Th© 
as has been just referred to, the difficulties ot the process in Virginii 
some places have almost put a stop to the operations of the Potsdam f< 
furnace.” [ 39-1 £ 35 .] And in the same connection mention ^e broken 


rimordial Iron Ores of Virginia and West 

There are the iron ores of the Primordial or 


Potsdam formation, Rogers’ No. I; those found in and along 
the broken ranges of foot-hills lying west of the Blue Ridge 


perhaps to 
arroll and 


is made of ‘‘octahedral and dodecahedral sulphuret of iron” proper, the Eastern one, and along the eastern border of The 
as objects interesting to the minerologist, found in that re- Q reat Valley,—the ranges that from their relations to the 

gion. [ 39-1 35 .] Blue pirjge chain of mountains may, with great propriety, be 

in to to, in presenting analyses “of the iron ores of the ( * a lled the Western Blue Ridge. These ores are only found on 
Valley an 1 its mountain';,” given hereafter, Rogers gives the the eastern borders of the Valley counties, and perhaps to 
following general statements in reference to these ores:—“In some extent in the western borders ot Floyd, Carroll and 
describing the geological >tructure of the (treat Valley of our G ra y Son? an d i n the out-ofplace Valley area of Bedford, the 
state, and of the mountains rising within it or forming its j> u f^ r( ] valley. 

western bonier, some account was -riven of the localities and inc i uded th ; 9 ; n h ; 9 « Third genera ] division” of Vir- 

extent of the various beds of iron ore associated with the seve- ^ fint report) in which he ment ions “iron ore” as 

ral formations. 1 proceed now to add a few chemical details Qne valuable materials included in that section of the 

in regard to the composition of these ores, confining myself 8 j- a ^ e » [5-1335 j 

to those varieties which are of" most portance, as well from continued oh pagb >6o. 


Floyd, Carroll and 
rea of Bedford, the 


Grayson, and in the out-of-place Valley area of Bedford, the 
Buford valley. 

Rogers included this in his “Third general division” of Vir- 
ginia in his first report, in which he mentions “iron ore” as 
one of “the valuable materials included in that section of the 
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Analyses of West Virginia Coal nd Cokes. 

M t Important Work. —Arrangements have been ci ect- 
ed by which full anal see are to be mt de of samples of all of 

the oalfi and cokes ot West Virginia now available from along-—- e —.. --—j • - D —-> —o ™ 

the lme of the Chesapeal e & Ohio Railway, and the results them - n the August number ( „ 9) of The V iRctNiAs.-The 

published. 

JST • in « n 11 1 . _ j. _ 3 1 L jlIL _ 


Iron Ore. —The New York and Ohio Steel and Iron Company, 
of Ironton, Ohio, has recently purchased a thousand tons of the 
1,11 Excelsior'' iron ore at about $3 per ton, on the C. & O. R'y, at 
E xcel si or Sw i tc h, A 1 leghan y cou n t y, V i rg i n i a,—.ha v i n g had its 




visited by him, and the selections made in 


made bv Mr. J 





Ybginiab who ^ 
representing the 
of shipment will 
regular order 

The analyses will De made oy 

Iron-Masters’ Laboratory, of Philadelphia, and reported from 

time to time as they are severally completed. 

This work, it is believed, will reveal the existence, in quan¬ 
tity in West Virginia, of some of the best, if not the very best phosphorus, and from 0.003 to 0.008 sulphur; the Pilot Knob ores 

V a 1 • ” 1 • tLLJt ,.f* *_„ ntiimAa/u] TT«U mnt-ain from e* to fid nr npr r<*nit. mptallir'irrin n mr* in a m m 

coals for coking and iron-manuiactunng purposes 1 

ed States It will be proceeded with as rapidly as iu» umuro -- <,. r .._• ••-•- - - 

will permit.—Alraady Mr. Britton has made two analyses,and Slll ‘ tl .' e bleramec ores contain from 22.38 to 69.27 per cent 

thefollowing are copies of his report: metall,c lron * ° ° 2 7 to oa ° 8 phosphorus, and from a trace too.i,, 

“Ibob-II astebs’ Labobatoby, 

Wabbentok, Va., Bbajtch, Oct. 16, 1880. 

Reiiults of analysis of Coal (Bituminous), from Elm Colliery 
Fayette Co., W. V a.—Sample, received from Jed Hotchkiss 
was pounded up and weighed 1 lb., 10 } oz. 


“The Missouri ores are an expensive material just now, costing, 
per ton, $12 for Iron Mountain, $g for Meramac, and $6 for 
Pilot Knob,and $2.65 more for freight to the Hanging Rock region 
of Ohio." According to the official (Geological Reports of Mis¬ 
souri, (See Vol. on Iron Ores, 1872) the Iron Mountain ores con¬ 
tain from 65.16 to 68.53 per cent, metallic iron, from 0.03 too.11 

rom 0.003 to 0 008 sulphur; the Pilot Knob ores 
the'Unit- contain from 36.52 to 64.91 percent, metallicriron, 0.015 to 0*044 
nature phosphorus, from a trace to 0.079 sulphur, and from 5.18 lo 28.16 

silica; the Meramec ores contain from 22.3810 69.27 per cer 

26 

sulphur.—Two miles north of Covington, Alleghany Co., Va., Ed. 
Burke, Esq., after three days prospectingon his land struck a solid 
bed of brown hematite 5 feet thick. Iron men pronounce it of good 
quality,— Alleghany Tribune , Oct. 15. 


^^Tater, expelled at 212 ° Fah 

Volatile combustible matter, 24.48 


2.41 


Fixed carbon, 

Aah. • * • 


71.82 

, 1.34 

100.00 


Included in the above; j ph^pboruB, 


.... 0.371 

. . . a trace. 

Result of analysis of Coke produced from Coal from Elm 

CoUiery, Fayette Co., W. Va.—Sample, received from Jed. 

Hotchkiss, Em-, was pounded up and weighed 1 lb., 2 oz. 

Moisture (absorbed from the air 

after, coking,).• 1 **® 

Volatile combustible matter,.0.58 

.94.03 

.3.90 



Fixed carbon, 

Aab, • . 


Included in the above 


J 


| Sulphur 


100.00 

0.494 

trace. 


Phosphorus, . . . 

ade from coal identical with 






The coke could not have been u 
the sample analysed; coal like the sample would have made a 

still purer coke,‘though the one now reported is 

irior article.” _ _ . „.... 

_m Colliery, that of Messrs. Betury, Cooper & Wllhams 

from which this coal came, is at Elm station of the Chesa 
& Ohio Ry., Fayette Co., W. Va., west 315 miles from m 
mond and 118 from Low Moor, and 106 east from Hunting- 
ton on the Ohio. (See map in The Virginias of Feb. 1880 
The coal is from a bed of the Lower Coal Measures, Rogers 
Formation No. XII, (Dana’s 14 a.) which is there 55" thick, 
of clean coal. This b-d is probably the same as that 
mined at Nntallbnrg,—59 of Page’s section on p ge 22 of 
Thk Virginias. —This coal was selected as the first to be an¬ 
alysed because it is the one from which is made the coke used 
at the largest blast furnace in the Virginias, that at Ixiw 

Co., Va., which, as stated elsewhere, has just gone 


The Richmond & Alleghany RR Co. is making good 

rogress in track-laying from each end of its line. From the 

ienmond end.the cars are now running 34 miles, to Cedar 

Point, 114 miles below % fmm Williamson’s, its 

western junction with the Chesapeake & Ohio, construction 
trains run over 8 miles of completed track, to where a bridge 

over J.ames River is nearly completed, that done, in a few days 

now, track.laying will proceed rapidly to Buchanan. Trains 

will soon be running over this Williamson’s.Buchanan divis. 

ion of the road and the great iron ore beds of A.rcadia, Purga. 

tory, Salisbury, Lowry’s^ and Boaring Run, Paroon’s, CooIl’b, 
Callie and Kayser’s, on Rich.patch Mtn., will be put in com¬ 

munication with the railway system of the country and a new 
and rich iron field be opened for development 

This company has purchased the Clifton.foige property, one 

mile below Williamson’s, which includes the Clifton-forge pass 

of Jackson’s River through Ritch-.patch Mtn. and its extensive 

water.power, iron ore ana timber lands, and also the riverside 

rtion of the Kayser property below the pass and just cast of 
ich-patch Mtn. On the broad bottoms and river terraces of 
the latter the town of “Iron Gate” is to be laid out and at 
once built up, for there the company will erect its machine 
shops, a hotel, making it the present western terminus of its 
road, etc. Mr. Lowry has already opened the old Kayser house 
there as a hotel. 



oor, 


eghany 

a blast. 


the stock pile, of some 


All 

into_ 

The sample analysed was taken fro 
9,000 tons, at Low Moor, whither the coal, as mined, had been 

reoent.1 y shipped. A hushel of fragments was picked from 
every part of the stock pile, so as to secure, beyond question, 
a hushel that would truly represent the commercial character 
of the coal; this bushel was then pounded up and shaken to¬ 
gether, and from it a pounded-up sample of 1 lb., 12.5 oz., was 
taken and at once sent to Mr. Britton and by him analysed, 
with the utmost carefulness, within the following week. 

Coke from the Elm Ooutory cools, selected, in the same 
manner as the coal in the preceding analysis, from the stock 
pile of some 500 tons, or more, at Low Moor Furnace, lying 
alongside the coke ovens at that furnace where it had just 
been made, was analysed by Mr. Britton at the same time as 
the coal, a sample of 1 lb., 2 oz. having been sent him. 


Awards to Iron Ores and Coals from the Virginias.—At the 8th 

annual Cincinnati Exposition, closed October, 9th, the highest 
prize, a silver medal, was awarded to Pleumer & Bramwell, metal 
and mineral dealers of Cincinnati, for the “Best display of iron ores 
from any State'' It was for iron ores from along the C. & O. R'y, 
in Virginia and West Virginia.—A silver medal was also awarded 
to the Pennsylvania and Virginia Iron and Coal Co, for the “ Best 
Display of Iron Ores." It is needless to say that these are from 
the same line,—samples of ores used by that company at its Ferrol 
and Quinnimont furnaces.—To Pluemer & Bramwell was also 
awarded the highest prize for coals, gathered also from the Ka¬ 
nawha and New River fields. 

The competition for these awards was from all directions, from 
Kentucky, Pennsylvania, Ohio, Alabama, Tennessee, West Vir¬ 
ginia, and Virginia, and it is no small matter that these states have 
won them.—We ask the attention of those that say that the coals, 
cokes, and ores of these states are are not equal in quality to those 
of other states, to these impartial awards. 

lion. W. H. lEtuflllier, Supt. of Public Instruction in Va., 
delivered to the Virginia Summer Normal School, lately in 
6 -weeks session at the University of Va., 13 lectures on geolo- 
and mineralogy witli special reference to Virginia. In con- 
uding his lectures he advised all those who felt an interest 
in the subject to subscribe for The Virginias. 

Sinking Crock Furnace, Craig Co., Va., “is nowin blast, 

making 6 tons charcoal iron a day; could make 10 , but have 
had a long drouth and water very low,” writes, under date 
of October 13, Supt. E. P. Williams. 
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The Mesoanic Formation in Virginia. 

By Oswald J. Hktnbich, 1JL E. 


Continued prom Page 145. 
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Continuation of Old Midlothian 



Mine Section 


36 


IE 


Total dlat. from the granite.. 2o 

Ft In 


7 


V. Oleiferous groups 191 



Sandstone, arkose, gray, hard, and coarse, slight¬ 
ly calcareous and schistose sandstone, .... 
Slate, highly bituminous and carbonaceous sand¬ 
stone, containing fish-scales and long vegetable 
stems, .... 

6 Oil rock, sandstone, light gray, with greenish 
blotches, slightly calcareous, ........ 

Sandstone, arkose, light gray, coarse ; also schis- 

Slate, black, containing fish-scales, Estheria, ‘ Ca¬ 
tamites, and other vegetable impressions; also 

gray limestone,.. 

Sandstone, arkose, coarse, and carbonaceous sand¬ 
stone, oleiferous near top of strata, ..... 

8 Sandstone, coarse and very hard, arkose, white, 

6 Slate, black, bituminous and greenish, calcareous 
. and arenaceous, micaceous, containing marly 
limestone, fish-scales (Tetragonolepis), Cythere, 
Estheria, vegetable impressions and coaly parti¬ 
cles, • * * » if if if • • Ilf » IS) Si Si ii IB 11 >81 

2 Sandstones, gray, argillaceous and schistose ; also 
feldspathic, containing mineral charcoal, . . 
Slate, black bituminous, pyritiferous, containing 
fish-scales (Tetragonolepis), Estheria, Cythere, 
and long vegetable stems; also a stratum and 
concretions of a fibrous nearly black carbonate 
of lime and carbonate of iron ; also a strong oil 
rock, .................. 

8 Sandstone, arkose, grayish white, porous in two 

heavy strata, containing an oil rock near top of 
the-last bench, ... .......... 

6 Slate, greenish, dark drab-colored, and black, 
highly bituminous slate, containing Cythere, 
fish-scales, and carbonate of Time in thin sheets 
sometimes oleiferous sandstone at bottom, . . 

6 Sandstone, arkose, grayish white and gray argil¬ 
laceous, partially large quartz pebbles (probably 
containing teeth of saurians), 

9 Sandstone and slates, drab-colored, arenaceous 

and arenaceous limestone, . 

8 Slate, gray and black, containing fish-scales, Cy¬ 
there,* Estheria, Calamites, and other imper¬ 
fect vegetable impressions, concretions of lime¬ 
stone, and iron pyrites upon the joints of the 
rock. (Teeth of saurians),. 

VI. Upper Calciferous Group , 334 feet. 


• • • 


• • 


• « 


♦ • 


• • 




12 

5 

45 

18 




754 

761 


8 . 2 1 


851 



902 


7 Sandstone, arkose, light gray and schistose sand 
stone, with slaty strata 

Slate, gray,arvnaceousand black fissile, containing 
fish-scales, Calamites, and long vegetable stems 
and limestone, arenaceous, drab-colored, in 
small strata ; also some benches of arkose divi¬ 
ding it from the next, . \ ........ . 

9 Slate, pyritiferous, containing in addition, Esthe¬ 
ria, thin sheets of calcite and gypsum, . . . 

9 Sandstone, arkose, light gray, conglomerated and 
carbonaceous 

6 Slate, dark gray, pyritiferous, containing gypsum, 

9 Sandstone, arkose, light gray, coarse, slightly cal- 
careous, » « »** « * « » « i® * * • »> « 

13 10 Slate, dark gray and drab-colored, containing 

calcareous concretions, pyritiferous, obscure 
vegetable impressions, .......... 972 

4 Sandstone, arkose, white, slightly calcareous, . , 

1 Slate, gray, calcareous, and 3' 6" limestone, . . 

1 Sandstone, arkose, grayish white, calcareous, in 

heavy benches divided by slaty strata, .... 1035 

2 Slate, black, pyritiferous, calcareous, containing 

fish-scales, Estheria, and limestone strata from 

1' to 4'.J»°53 

27 10 Sandstone, arkose, light gray, coarse and calcare¬ 
ous, and argillaceous carbonaceous sandstones, 1081 


9*5 

932 

938 

942 

958 


984 

990 


2 10 


699 10 


704 4 


4 


*5 


13 


Total (list, from the granite 
In. Ft. la. 

9 Slate, gray and drab-colored, and arkose ; small 
strata of limestone at the top, larger at: the bot¬ 
tom, the latter in slate, containing fish- 

scales, .mi 

9 Sandstone, greenish gray, fine grained and arkose 

in middle of strata, . . . .1148 

9 Slate, black, micaceous, calcareous and argillace¬ 
ous micaceous sandstone, obscure vegetable im¬ 
pressions, ................ 1178 

1 Sandstone, arkose, grayish white, coarse, calca¬ 
reous, ................. 1193 

7 Slate, black or bluish black, compact, finely lami¬ 
nated and benches of ash-colored sandstone, 
near top of strata ; obscure vegetable impres¬ 
sions, Calamites in lower part of strata, . . .. 1207 

VII. Upper Sandstone Group , 291' represented. 
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3 ° 


730 4 


28 


4 


2 


767 6 

780 8 


788 4 


834 6 
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87 3 5 


6 Sandstone, gray schistose, containing micaceous 
limestone, with crystals of calcite upon bed 

§ plains, 1243 

5 Sandstone, arkose, principally, and benches of 

schistose micaceous sandstone, containing veg¬ 
etable impressions,...127 

6 Slate, dark gray, arenaceous; Calamites, .... 1274 
12 11 Sandstone, arkose principally, and dark brownish- 

gray fine-grained slate, calcareous sandstone, 
coarser at bottom, ............ 1 

8 Slate, dark gray, ... 1295 

26 Sandstone, ash.colored, fine.grained, calcareous, 1321 

14 11 Slates, dark drab-colored and greenish gray, cal¬ 
careous concretions at top, 6" marly limestone 
at middle of stratum ; also greenish-gray argil¬ 
laceous sandstone in upper part, ...... 1 

Sandstone, arkose, light ash-colored, medium¬ 
grained, containing inclosures of clay, decom¬ 
posed feldspar, calcareous, ......... 1357 

4 Shale, gray and drab-colored, obscure traces of 

vegetable remains, ... , . 1383 

5 Sandstone, gray, argillaceous, fine grained, . . 1421 
5 Sandstone, arkose, gray, coarse, , . , , . , . 1445 
5 Sandstone, ash and buff-colored, calcareous in 

last four feet, .............. 

5 Coal seam, ................ 1490 

5 Shale, buff-colored, approaching fuller’s earth. 

Recent deposits, from 5 to 46 feet, ..... 1498 

Surface soil followed by soft buff and pink-colored 
conglomerate of red clay and quartz pebbles ; 
also frequently a pure gravel bed,* ..... 1518 
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26 


87 

24 

43 
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3 
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10 
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20 
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* Upon the north side of James River the results of this investi¬ 
gation are verified by a section at the Carbon Hill mines given 
previously by Mr. Werth, Sr., formerly agent of the mines, as the 
following camparison shows: 

Recent formation : Soil, ...... 20 feet. 20 feet. 

Group No. VI. Upper calciferous . 

| Alternating shales and sandstones, . . . 450 feet. 335 feet of it. 


Group No. V. Oleiferous. 


Cinders, so-called, fire-clay, 
Nodular pyrites, .... 
Shales and sandstones, . 


» ® • • 


# « • 


m m 


m » m m « 


15 feet 
60 « 


195 feet 


m 



6 


7 

11 


Group No. IV. Carboniferous 

4 

91 Coke seam, coke (above) 2' 3," coal 3' 6/' 

Shale and sandstone, ......... 50 “ 

Coal seam, *1 ........ 6 te 

Shales, v 3d seam, ... 17 i€ 

Coal seam, \ .... 4#“ 

Shales and sandstones containing 6 seam 
of coal, 2d seam, ........ 40 

Coal seam, slope seam 8 19*, 1st seam, . 9 


15 2 feet. 


if 


Group No. III. Lower calciferous , 

Sandstones and slates to supposed granite 

base of coal, ........... 160 feet, 


140 feet of it 


3 


837# feet. 


The coke seams is not represented in the Midlothian mines, 
cept by slates with bony coal. 

To be Continued. 
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Ik# “Furfatory” Iron Property, Botetomrt Co. f ¥a* 

By Prof. J. L. Campbell 
Harrison Robertson, Esq. 

Dear Sir;—At the request of Maj. Charles S. Carrington, 1 have 
recently examined with care all the points important in forming a 
proper estimate of the natural advantages and resources of your 

Purgatory property, ini regard to its geographical position ; its geo. 

logical features, as far as they relate to the position, quantity and 
quality of its ores, limestones, &c.; the facilities it has for the 
mining and transportation of its ores; its supply of timber suitable 
for lumber and charcoal; the natural and well located site it has 
for furnaces and buildings of any kind ; and, finally, its contiguity 
to a regular line*of railway transportation. 

Following flic! outline thus suggested, 1 propose to give a. con¬ 
cise but somewhat detailed description of the property, with an 
account of what I conceive to be elements of value of no ordi¬ 


The Geology of this region presents a problem hitherto but 
partially solved, so far as I know; it was therefore a subject of ab 
sorbing interest to my mind, viewed not only from a scientific 
stand*point, but also with reference to its practical 'bearing upon 
the relative ages, and hence the probable extent and character of 
the beds of ore that are found cropping out so extensively along the 
sides and bases 



nary character. 

Position. —By reference to the accompanying map it will be seen 
that the southern point of your tract of land lies within a few hun¬ 
dred yards of the line of the Richmond & Alleghany Railroad, and 
about one mile west of Buchanan. From that point its eastern 
boundary is chiefly along the crest of Purgatory Mountain for 
about 8 miles. The line then follows the general direction of a 
short spur connecting Purgatory and Mays' mountains and passes 
over to the western base of Mays' Mountain, then it turns tc 
the southwest and south and embraces a considerable area along 
the west flank of that mountain, until it reaches Roaring Run near 
its mouth. Thence ft turns directly down that Run to its mouth, 
and then, after following James River for a short distance, it strikes 


its mountain ridges. 

If we give to Prof. Rogers' brief account of the ores of Purga¬ 
tory Mountain (Report of 1838) the most obvious interpretation it 
will bear, we must conclude that he regarded them as belong to 
his No. Ill formation. 

[Note —In this report the several geological formations are dis¬ 
tinguished by the notation and names employed in Dana’s Manual 
of Geology, in Le Conte's Geology, and by Prof. Rogers himself in 
Macfarlane’s Geological Guide, while the corresponding notation 
formerly used by Rogers in his Virgin: Reports is inserted in 

parentheses. It is best for us all to become familiar with the gener . 

al system of notation now in very extensive use among our 
best geologists.] 

Rogers says (page 19 , Report of 1838 ):- .“The Purgatory Mount¬ 

ain commencing in Camp Mountain, displays for some distance 
south the 



synclinal structure, formation IV (5 a. Dana) 
resting on III (4 Dana), and both rocks on the western side dipping 

to the east, and on the eastern to the west. The dips becoming 

gentler as we trace the mountain southward, the usual trough-like 
capping of IV (5 a. Dana) ceases to be exhibted about 6 miles 
above the termination of the ridge. Here and for some distance 
towards the south the summit of the mountain presents the upper 
slates of III (4 c. Dana) with a small and broken remnant of the 
lowest band of IV—and it is at the junction of the two that exist 
those ample beds of iron ore, from which the Etna and Retreat 


., ' .. . ,, . , f .. . ' furnaces were formerly supplied. 

off for half a mile in a northeasterly direction, then it again turns . . , . , 

i llh.ll mPHto HHHHHHHHHHHHI Jh 4L HHHl .iHHHHHI iPIHK •KHHHlHHh lit' MHH HHHHHHl.iHlKHhh 1 iHHHP 'HHH' lit <HHh .liPlHh iPP 111 


I i 


southward and, by a aigxag course, returns to the southern starting 
point. Thus we see that it embraces all the western slope of Pur- 
gatory Mountain and nearly the whole of Mays’ Mountain, and 
also the trough-like valley of Roaring Run lying between those 
ranges, it also includes a large area of forest land west of the 
southern half of Purgatory Mountain,—the whole tract covers 
5,220 acres. 

If Mays' Mountain had its original southward extension, which 
no doubt was to the River, the two mountains would enclose a 


Now it is cmtirely true, as I cliscovered from observation and 
learned from old residents of the neighborhood, that there are 


shaped valley through 


has 


But the southern portion of Mays' 


carried 


r f 


and the Valley limestones have thus been stripped of their original 
mountain covering, and rendered easy of access for future use. At 


the same time Purgatory and Mays' 
tended far to the south of the River. 


iountains may 1 noth have ex- 



While a large portion 
mountains above mentioned, and is quite rugged in 

between the two 


your tract lies upon the faces of the 

i its features. 


spurs 


there are also large areas in the valley between the two mountains, 
and on the outer slopes of the ridges, which consist of Ion 
and rounded hills separated by ravi 
versed by streams of pure mountain water 


all running towards the 


river. The largest of these streams is Roaring Run, which rises 
ibout four miles from the river, in the loop of Purgatory and 
Mays’ mountains, and flows down the valley between these ridges 
until it reaches the southern terminus of Mays’ Mountain where it 


turns abruptly to the west through a deep gorge by which Rich 
Hill is cut off from the main ridge, and empties its water 
into the James. 

Roaring Run is an important feature of the property, in view of 
its being extensively utilized in future as a water-power and for 
washing iron ores. 

Nearly the whole of this large tract of land is covered with virgin 

forest The lands surrounding it have been extensively cleared, 

and are now under cultivation ; but if: has been but slightly culled 
here and there and its woodlands remain mostly untouched. The 
timber thus abounding is adapted to the preparation of various 
kinds of lumber and to the extensive burning of charcoal for 
furnaces whenever demanded. 


<< 



ample beds of iron ore from which the Etna and Retreat furnaces 
were formerly supplied,"—that cure is at the junction of 4 c. and 5 «, 
(III and IV R.). But I also discovered, from a careful survey of 
the whole region, that these same furnaces, at a more recent date, 
procured still better and more abundant ores from the.eastern slope 
of Mays' Mountain, but from the shales of 5 b. c. (V R.) over- 
lying; geologically, both the formations 4 and 5 a. (Ill and IV 

This formation, 5 a. (No. V R.) is one of the most important 
iron-bearing ones in Virginia, and nowhere in the State have I 
seen its ores more largely developed than on the western flank of 
Purgatory, and on both flanks of Mays' Mountain, so far as these 
ridges face each other. 

The position of the ore beds of this region, as well as their ex¬ 
tent, will be better understood and more highly appreciated after a 
careful inspection of the map and section. The broken red lines 
on the map follow the outcroppings of the ore beds, and the chief 
openings that have already been made in them.—A simple in¬ 
spection is enough to indicate their great extent and continuity. 

It is evident, from the position of Roaring Run and tributaries, 
that all the ores from the northern half of the property can be 
readily transported by a down grade to a furnace at the mouth 
that stream ; and that from the southern portion 
brought to the railway by descending grades. 

The Geological Section accompanying the map is to be viewed as 
a vertical plane resting upon the line E.—W. of the map, which is 
supposed to lie 500 feet below the bed of the river. The plane of 
section is then represented as rising 2,000 feet higher than the line 
on which it rests, or 2,500 feet above mean tide, and as cutting all 
the rocks of Mays' and Purgatory mountains and their foot-hills 
on both sides. 

Beginning our examination at the eastern base of Purgatory, we 
find first ihe beds of hard limestone of the Great Valley 3 b. c. (II 
R.) lying beneath the softer and more fissile limestones of 4 a. 
(Trenton,) and these again passing beneath the shales and shaly 
sandstones of 4 b. c. (Ill R.) that form a large portion of the 
eastern slope of the mountain.—In these are the ores that axe found 




can also be 
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on the eastern face of Purgatory. At a point a little south of 
CartmelTs Gap these shales have been pushed up to such a height 
tha f they now constitute the most elevated knob of the mountain, 
while masses of the heavy sandstones of 5 a. (IV R.) have been 
thrown off from the crest on both the west and east faces. Re¬ 


suming our examination of the section we find Purgatory 
Mountain capped with the heavy sandstones of 5 a. (IV R.) which 
here, and as far north as the junction of the two mountains, have 
at first moderate and afterwards an increasing dip towards the 
west, evidently passing beneath the valley of Roaring Run. 
Against the western slope of these beds of sandstone rest the beds 
of shales and the lighter beds of sandstones of 5 a., carrying rich 
and extensive beds of iron ore, and some promising indications 
of manganese. 

Directing our attention to the section where it cuts Mays’ 
Mountain, we have only to visit the gorge cut directly through it 
by Roaring Run to see a natural series of arches of 5 a. b. (IV and 

VRO, not unlike those at Clifton Forge, though not on so grand 
a scale. The section cuts the same arches a little farther north, 
but at a point where the mountain evidently has the same anti' 
clinal structure. This remarkable form of the ridge with the iron- 
bearing shales of 5 b. (Clinton) flanking it on both sides, accounts 

for the extensive lines of outcroppings and openings along its spurs 
and foot-hills. 

At the western base of the arch of Mays’ Mountain the strata of 
sandstone have been pushed over westward until they are nearly 
vertical—thus presenting another point of anology to the arch at 
Clifton Forge—but they soon appear again, in the ravines west of 
the ridge, in a nearly horizontal position, with the shales of 5 b. 
resting upon them. 

Between Mays’ Mountain and Round Mountain there is a short 
abrupt displacement of strata, a “fault,” by which Trenton lime¬ 
stones, 4 c. (Ill a. R.) are brought to the surface on the eastern 
side of the creek, while the sandstones and shales of Mays’ Moun¬ 
tain abut against the limestones, appearing, in fact, to dip beneath 
them from the western side. Similar irregularities of uplift though 
of less extent, are not unfrequent in this region ; these ought to be 
carefully studied, as they often give the ore beds an apparently ab¬ 
normal position; as in the case of Round Mountain, the western 
slope of which consists of the uplifted shales of 4 b. c. (Ill R.) 
while on its eastern slope we find the beds of ore that correspond 
to those on the eastern slope of Mays’ Mountain, belonging 

to No. 5. 

South of Cartmell's Gap and Round Mountain the western side 
of the ancient mountain trough has been swept away by the great 
floods, perhaps of the Glacial Period, which cut off a considerable 
part of Mays' Mountain, that as before stated, once extended far 
south of its present terminus. Here the mountain sandstones and 
most of the shales, as well as the iron ores, have been carried away, 
while the underlying limestones are left to form productive soils. 
Still, however, a very considerable belt of iron ores is left along 
the western and southern slopes and foot-hills of Purgatory. The 
exact geological position of these has not been fully determined in 
every case. Some of them appear to belong to 4 c. (Ill R.), while 
others are probably in 5 b.—This latter formation has frequently 
two workable beds running parallel to each other; and in some 
places, as at the Karnes bank, inversions of the strata have been 
caused by a strong westward thrust of the mountain.—This tenden¬ 
cy to a westward inversion prevails throughout the whole of the 
Apalachian ranges in Virginia. 

These geological details are important for showing the relative 

position of the several ore beds; at the same time they indicate the 

almost entire certainty of their continuity, wherever the geological 

structures continue unbroken. Then the extent, number, and 

thickness of the several beds thus determined, afford a basis for 
calculating the quantity of ore within a given range ; while the 

positions of the lines of outcrop indicate the facility with which 
limning may tic conducted. 



Quantity of Ore.—I never undertake to calculate with absolute 
certainty the quantity of ore in any tract like this, unless numerous 
and extensive exposures of the several beds have been made. But, 
from the topographical and geological features already given, we 
may very safely conclude that you have here vast: quantities of ore. 

Viewing first only what lies north of a line joining the mouth of 

Roaring Run and Cartmell's Gap, embracing to that extent the 

western base of Purgatory and the whole of Round and Maya 1 

mountains,—you have at least three and sometimes four con tinuous 

# 

beds, with an average length of four miles or more, giving an 
gregate extent of at leapt 12 miles. Where these beds have been 
opened, as indicated on the map,' they are from 6 to 10 feet 
thick, or wide, as it is often expressed. You will be entirely safe,. 
I think, in taking 7 feet as the mean thickness of these several beds.. 
The dip of nearly all of them is high, ranging from 45 0 to 65 0 ,, 
while in some places they are nearly vertical. 

From the foregoing data it requires but a simple calculation to- 
determine the quantity of ore within the reach of mining opera¬ 
tions. Suppose, for example, you open only one mile (5,280 feet)- 
of one of these beds 7 feet thick of good ore, and you work to the 
depth of 50 feet down the slope, you will have 5280 x 7 x 50=1,848,- 
000 cubic feet of ore. But you can easily increase this quantity ten 
fold within an area from which the ores can be conveniently trans¬ 
ported by tramways to an admirable furnace site on the margin of 
the River at the mouth of Roaring Run, as more fully described 
further on. 

Then you have along the western base of Purgatory, south of 
Cartmell’s Gap, and on the southern end of the mountain where it 
slopes ofT towards the river, evidences of other deposits of ore, both 

numerous and extensive, the products of which can be easily carried 
down to the adjacent railroad. • 

Convenience of Mining.—The situation of all the beds, being on 

the slopes of the mountain ridges, makes the approach to them 

convenient, with moderate labor, either by open cut or tunnel • 

and the mining properly conducted may, for many years at least 
be ’ 

simplest kind of drainage 

A tramway, or narrow-gauge railway, could be run up the west 
side of Roaring Run, with short branches to Round Mountain, 
and to the Karnes and other contiguous hanks that may be opened 
and continued, as future demands arise, till it reaches the old Re¬ 
treat hanks in Lite loop ol the mountains. 1 he main stem with its 
branches would not be more than 6 or 7 miles long. A glance at 
the map will at once show what a vast quantity of ore would be 
reached by such a line—the nearest beds being within half a mile 
of the furnace site. But there would be no necessity for con- 
stiucting the whole of the line at once. Two or three miles of it 
would reach ore enough to supply a furnace for many years. 

Ihe quality of the ores is superior, not only from their richness; 
in metallic iron, but also on account of their freedom from sulphur* 
and the very low percentage of phosphorus found in them. I 

in 11 m 


* # ...I 

.kept free from the annoyances of accumulating water by the 

... 1 [j 1 • 1 i»* 1 * “ 




Mays 

Bank. 


samples from three beds, remote from one another and s 
s *tuated as t,u> give a fair mean of the whole, exccpit: that th 
bank is not yet fairly opened, and I have no doubt but ths 
il will prove to be richer in iron at greater depths. These ores a 
belong to the class known as “Limonite” or “Brown Hematite. 

Examined with reference to Iron, Phosphorus and 
following are the results of the three analyses made: 

Retreat Karnes 
Bank. Bank. 

Metallic Iron, ...... 54.850 *6.550 

Phosphorus, ....... '0.085 Vila 

Sulphur, ........ A trace. A trace. 

Besides the oxygen and combined water, which are necessary 

constituents of all ores of this class, the foreign matter is chiefly 

clay, with a small percentage of lime and very little silica. 

ores are, moreover, sufficiently soft and vesicular to be reduced 
the furnace with great facility. 

These results indicate a high percentage of iron, a very low pc 
centage of phosphorus, and almost entire freedom from sulphti 



4i. 
0.094 
A trace. 
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It is not surprising, therefore, that some of these same ores, when 
formerly worked in the old Retreat Furnace, produced a quality of 
iron that ranked high in market—as I have been c redibly informed. 

Limestone , suitable for fluxing in the furnaces, for building stone 
and for the manufacture of lime, is abundant in the neighborhood, 
and may be quarried with great facility at numerous points along 
the line of the R. & A. RR. 

The masses of sandstone exposed where Mays* Mountain is cut 
by Roaripg Run afford a most valuable building material for the 
construction of furnace stacks, for the foundations of houses, for 
chimneys, and for structures of all kinds requiring the most 
durable material. 

The Timber on this property constitutes one of its valuable 
features. Oaks of different kinds, suitable for fencing, for railroad 
ties, and other purposes are very abundant; while tulip-poplar, 
pitch-pine, ash, walnut and hickory are found in sufficient abund¬ 
ance to more than meet the demands likely to arise for these classes 
of timber. For coaling, in case you wish to run a charcoal furnace, 
the supply of wood is large. An unbroken forest covers the greater 
part of the whole tract. 

Coke , from New River or Kanawha, of superior quality, can be 
brought to this point by rail at a very moderate cost. Thus you 
can have your choice of fuel, and manufacture, either charcoal iron, 
which generally commands a high price, or coke iron which is made 
at less cost; or, by erecting two furnaces, you can make both 
classes of metal at the same time. By such an arrangement you 
could readily adapt your operations to the demands of the 
iron market. 

The Puma©© Sit©.—The denuding forces, that have left their 
marks so distinctly defined along this portion of the James River 
Valley, have carved out two natural terraces adjacent to the mouth 
of Roaring Run, both above high-water mark, the upper one rising 
abruptly for 30 or 40 feet above the lower, as if the latter had been 
designed for the location of one or more furnace stacks, while the 
former was to be the platform from which the furnaces could, with 
the aid of bridges, be most conveniently fed. The lower terrace is 
but little above the level of the turnpike and the railway, while the 
upper one may be easil y reached by railway 1 ime or wage 1:1 road. 

The water of the creek, by a small dam at its fall in the gorge of 
the mountain, can be conveniently brought to the furnace, by race 
and trunk, so as to make a fall of 40 or 50 feet available for pro¬ 
ducing blast or for working machinery. 

Around this furnace site you have more than 70 acres of land 
well suited for buildings of any description, and for cultivation ; 
while the quantity can be greatly increased, if found desirable, by 
the purchase of adjacent lands, now offered for sale at moderate 
prices. In fact there is room here, and the location is very appro¬ 
priate, for a manufacturing village of considerable extent. By 
reference to the accompanying map it will be seen that by means of 
a “turnout,” a little over two miles in length, on the R. & A RR., 
the line of that road could be made to pass the furnace site, and 
thus furnish most ample fafolities for the transportation of coke, 
and supplies of every kind to the furnace, and for carrying away 
the metal produced. It might be well in this connection to note 
the additional fact that when the Valley Railway is completed its 
line will pass within a few hundred yards of the southern limit of 
this property, and thus afford a competing line of transportation. 

Summary. —Let us now take a general survey of what has been 
presented. 

(fo It is evident that the topographical and geological features of 
this tract indicate continuiiy and therefore great extent of ore beds. 

(2) While the ores are practically inexhaustible In quantity, 
their analyses show that they are superior in quality. 

(3) The convenience for the mining and transportation of these 

ores is rarely surpassed. 

(4) Limestones and sandstones are abundant and easily quarried. 

(5) The large area of unbroken forest will yield coal enough to 
make many thousand tons of charcoal iron, 

(6) The site proposed for furnaces is withi n convenient reach of 


ores, fuel and flux, and will have, near at hand, lines of transporta¬ 
tion ample for all demands. 

It is my candid opinion that no practical man can make a care- 
ftl and impartial survey of this property, as I have done, and say 
that I have given an exaggerated representation of its natural re¬ 


sources and advantages 


Yours very truly. 

J. L. Campbell, 
Prof. Chemistry and Geology. 


Washington and Lee University, Sept,, 1880. 

Correspondence. 


Office of the N. Y. and Va. Iron and Coal Co., 

Buffalo Gap, Va., Oct. 18 , 1880 . 

May. Jed. Hotchkiss , 

My Dear Sir:—In*accordance with my promise to report to 
you when our furnace went into blast, I nave the pleasure of 
stating that at sunrise, Sept. 25, Oapt. D. P. McCorkle, Gen. 
Supt. of the Co., Mr. Wm. S. King our furnace Manager and 
myself fired up the furnace. At 8 A. M. of the 26th, blast 
was put on, ana, for the past 17 days we have cast regularly, 
making in that time 174 tons of fine iron. 

We are working our furnace cautiously, increasing the bur¬ 
den gradually. As you well know this furnace has nad some 
mishaps, but owing entirely to incompetent furnace managers. 
The present manager, Mr. King, has been successful beyond 
our expectations. 

The make so far has been principally from ore from the 
company’s land which analyses from 51 to 55 per cent., and is 
superior to any ore in our vicinity. The furnace could not 
work better. I hope you will soon come out and see us and 
we will show you one of the most valuable properties, for its 
extent, in the state. 

Yours most truly, 

Henry J. Rogers, V.-Pres. 

We learn from Capt. McCorkle that they are now using 
(at Buffalo Gap furnace) 1050 lb. charges, using 250 lbs. of 
ore from the Phillip’s bank, in Valley limestone, in connec¬ 
tion with the Buffalo Gap ores, and 40 per ct. of limestone, 
which they will reduce to 35. So far 2, tons of ore have made 
one ton of iron. —Ed. 



. The Tariff. ...“V.irginia wants a tariff on ores, not on iron. 

Her ores need protection, not her metals.—We want capital 
here to develop our resources. We do not want capital 
tected and encouraged in other places at our expense.”— 

Advance , Ljmchburg, Va,-Protection, and a plenty of it, 

we want on metals also, so that capital can be induced to come 
here and make the metals. Capital will not “plant” itself 
unless it is protected. Go and ask the great capitalists who 
have invested at Low Moor, and given to Virginia her first 
great modern iron furnace, if they would have “ planted” over 
a half million dollars there if they had not been satisfied, not 
only that “protection protects,” but that it will continue. All 
the iron works would have been broken up in the “drop” of a 
few months ago but for the “brake” of “duty” on foreign iron. 
—You cannot “Advance” that way ; Lynchburg is to be an 
iron city , so no half-way tariff notions, good neighbor. Read 
again what Gen. Hancock has just written:— 

“ I am too sound an American to advocate any departure 

from the general features of a policy that has been largely in . 

strumcntal in building up our industries and keeping . Ameri¬ 

cans from the competition of the underpaid labor of Europe” 

The Danville and New River I ill., (narrow-gui 

is in process of rapid construcrion into Henry county, under 
Major Sutherlin, its untiring president. It has been decided 
that the present terminus of the road shall be so located at 
Martinsville, the county seat of Henry county, that when the 
proper time comes the road can be extended westward. It is 
expected that it will before long reach the iron region of Pat¬ 
rick county. 

“The Virginias uniformly maintains its interesting features 
as a mining, industrial and scientific journal of a good order.— 
The September number, a valuable one, has been received.”— 
Spirit of Jefferson* , Charlestown, W. Va. 
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The Chesapeake & Ohio Railway has purchased some not less than 10 fathoms of water, for a man-of-war,—some of 
700 acres of land at Newport’s News, on the magnificent har-jthe latter take 44 acres.” 

bor of Hampton Roads, 6 miles southwest from Fortress Mon-i “The draught of sailing vessels, taking the registry at Lloyd 1 
roe, the entrance to Hampton Roads, and but 24 miles, by for a eruide, is over 20 feet for about one-third of all afloat, and 


roe, the entrance to Hampton Roads, and but 24 miles, by for a guide, is over 20 feet for about one third of all afloat, and 

the ship channel, from the Atlantic at the mouth of Chesa- over 16 feet tor 95 per cent. Of large sailing ship* 16 per 

peake Ray. The Chesapeake & Ohio will be immedi- cent, draw 24 feet and over, while of barks only 3 per cent, 

ately extended down The Peninsula to this deep-water tcrini- draw over 16 feet. Coast-wise, coal-loaded steamers usually 

nus, most probably from near Atlee's station, 10 miles north draw 16 feet, and coal-loaded schooners 12 feet; the average 
of Richmond, by a line 80 miles long, following the York- draught of merchant schooners is only 10 feet, and that of isn- 
James watershed, without crossing a single stream of water, ing vessels is less.”—So, in one or another of the large areas of 
and by grades of from 10 to 30 ft. to the mile, since Atlee’s | different depths in Hampton Roads, the largest fleets of any 
is 201 ft. above tide and the banks at Newport's News are class of vessels can have “anchorage” and “swing” room with- 
about 21. This will make the C. <fc O. a road 500 miles long! out occupying or obstructing the great channel-ways, 
from Hampton Roads to the Ohio at Huntington. . — --- 

Jt %wb/ wuiiuuuuuuuui -rn & . ft „ ffift ft WL lit mm m, aam, m m 


We have always contended that Newport’s News was the Ctoke.-At Stonc-diff.on the Chcaapeakc & Ohio Railway, 118 mile, east- 
only proper terming for this -rent Virginian and at the same " HoDtington on theOh.o.on Monday Oct. 11th, the incline to the mine 

time trans continental railway, because at no other point can it i „ . * w b ~ . 

find convenient and accewibU> storage and harbor room tor the, undertl)C man!l „ cmc „ t of Georpf w. Bmmwell,M. E.. has in the last six 
vast outgoing and incoming traffic that, beyond the slightest j nlontlw , miu up n nC!lt minin „ vi „ 8gc _ now » P . 0 . and By station named 
question, it will have. .President Huntington has displayed | f iir j ts Sioue-cliff; opened a coal mine in the New River or Lower 

•in® u saa l sagacity in this purchase and fixing ot a seaboard Coal Measures, built an incline and 60 first-class beehive coking ovens. It 
terminus.^ Since lies gave his personal attention to the coin- w ill, at present, make 60 tons a day of 46-hour coke, ]] of which will be 
pletion ot the Chesapeake & ()hio as a through line, he has, in taken by the New York Iron & Steel Co. at its works at Ironton, Ohio, 
a few months.nearly completed it,and now has the cars running The natural sources of supply of coals, coke and iron ores for the Ohio 
to Ashland, Kentucky; and thu work is so well under way that Valley are in W. Vn. and Va., and it is gratifying to be able to record the 
by the end ot the year it will be finished to Mount Sterling completion of such arrangements as this between t&oue-cllff and Ironton in 
and a connection with the entire railway system of the West.! the inauguration of the coke movement. Whenever the superior character 
And now he will push the construction ot the eastern end — a; of the Lower Measure cokes become known they will, beyond question, be 
comparatively easy task over the Tidewater plain—so that, as! preferred to any others, 

we predicted months ago, the gathering to the great and last! . # . “ ; . 

centennial of the Revolution, the York town celebration a year T ^ e ^ Ar *** n * tt Midland lili,, officially the Washington (.ity, Virginia 

hence, from the Bay of San Francisco to that of the Chesapeake, * IKllan(1 * Gr “‘ 8on,h l cr , n > b f a rece " 1 dpcre f ®| . ll, « Co “ rt of A PP e *' 8 ° f 

across Virginia s ancient from sea-to-sea territory, will be by the ’ .. . „ .. ' .. . ... ... . t ’ . 

through Chesapeake & Olno Railway. j weeks, will convey the 334 miles of railway extending from Alexandria to 

In this connection it may.be well to emphasize the sign ill.j Danville, via Lynchburg, including the new connecting road known as the 

cance of this Chesap >ake & Ohio terminal conclusion by (plot- Charlottesville <fe Rapid-Anne, recently completed, the 9 miles of road from 
ing (from Hotchkiss’ Physiography of Virginia, p. 126. now Orange C. II. to Gordons ville, the 9 miles of the Warren ton Branch, and 
in press), the following “The Hampton Roads expansion of the 103 miles of the old Manassas Gup RR., 63 miles of which, from Mu- 
the Janies, the widening ot this river for 11 miles from its missus to St rasburg. Is now the Manassas Branch of the Va. Midland, and 
mouth upward, in a broad, irregular oval with numerous tidal ,50 miles, from Strasburg to Harrisonburg is part of the'Valley RE. branch 
arms, is one ot its most remarkable features; it is also one of of the Baltimore & Ohio—aliout- 450 miles in all, with mil the appurtenance* 
the most noteworthy and important features of the eastern j of the road. The Valley portion will, it is most likely, be sold subject to 
coast of the United States, since it forms the largest and most the 99 year lease ot the Baltimore <fc Ohio, 
central and commodious land-locked harbor on that coast. This --7 7- 

great roadstead is bounded north by the 8 miles of shore be- 1 The James River Steel, Mining 1 and Manufacture 

tween Old Point Comfort and Point NewportVnews, and;i n g Co. is now working 75 men at its works above Lynch- 

south by the more than 24 miles ot shore between Point \V il- burg, Ya. It is turning out a superior class of rails for the 

loughby and Ragged-island Point. It varies r ea t ™ m ]street railway in process of construction at Lynchburg. The 
2.4 miles at the mouth and some4.3 between points JNewport’s- J J 6 


street railway in process of construction at Lynchburg. The 


news and Ragged-island, Newport’s-news and Pig, Newport’s- Lync.khmj I irgtman , of ( )ct. 13, sayt> 

T10TI7Q QTirl RAwall’a nnH ('nmfrtpt, and fiftwalTfl. to 8.5 in a north I A large number of rails are beinsr ©hi 


pped to the city from 
the street railway is 
se are the first street 




news and Sewall’s,and Comfort and Sewall’s, to 8.5 in a north | A large number ot rails are being shipped to the city from 
and south course, between the mouths of Hampton Creek and the Rolling Mills, and track-laying for the street railway is 
Elizabeth River. Its area is about 400 square miles, or 256,- progressing as rapidly as possible. These are the first street 

000 acres; some 150 square miles of this, in a continuous belt railway rai1 . 8 ever ma(le iu the South—and they are pro- 

11 miles long and from 1 to 2 miles wide, has a depth ranging nounced by judges as being of a very superior quality—which 
from 18 to 80 ft. at mean low water, which includes bnt a sin- speaks well for this new enterprise in southern industry, 

gle tract, some 200 acres, Newport’s-news Middle Ground,! --—- 

having less than 18 ft.,—that having from 12 to 18; this is! Marble. — The. Valley Virginian reports the discovery of a 
bordered on each side bv belts, having from 12 to 18 feet of “valuable and extensive vein of variegated murldo” on the 
depth, that occupy 35 square miles; and these, in turn, by land of Col. John Lewis Peyton near tin's place. Steps have 

• _ _ _ ■ jm —k . A"*. m m H H a "l . . , . 1 H . a a . 1 ”• * 


wide bells, in which the depth is from 6 to 12 ft., occupying already been taken to test the character of the quarry and to 
160 square miles;—hence, tnis great anchorage has some 645 have slabs of the marble polished. By our next issue we hope 
square miles of available ship room.” to be able to report favorably on this “find.”—The Valley is 

B condition of this <m»t harbor-the fint: a B r » t limestone region and there is no reason why good 


These facts of the condition of this great harbor-the first;* 4 I TT . CT a C 

settled upon in the Union and erelong to be the most resorted | marble ehonld no t be found here. 

to—will be more appreciated if we turn to the U. S. Coast j ,.■«.* j & j 

Survey Report for 1871 and read what it says are the require- 1 The Elizabeth, Lexington and Big Sandy BR., the 
ments of a^ great harbor, requirements that bnt very few can: westward extension ot the Chesapeake & Ohio is now comple¬ 
te. It says:—“Roominess of length and breadth,in channel-|f d tor-lOimlesfrom Hnnt.ngton ; lh miles ot 


breadth, in channel-i ted ,br miles from Huntington 


16 miles of new road down 
miles thence to the Rush 


of‘shipping,—for navigable facifitiesdo not vary in proportion K a P w LU * ,7 U T" " , ° 1 lcr111 ^ wirn ine 

to tides and depths. I first-class ship requires a Tialf mile,;western railway system will soon be completed 

and a medium sized schooner 600 feet of way, or sea-room,! 

when beating to windward, and in a straight channel steamers Dan River is being improved, by a party in charge of 

and vessels in tow of steam-tugs must have at least 100 feet. Capt. Averill of the U. S. Engineers, under an appropriation 
In anchorage 2.7 acres of swing-room, beyond the 18-feet curve, from the General Government. It is proposed to make it 
are needed for each ship of a coasting fleet, and 32 acres, in I navigable for small steamers. 


me remaining 
Sterling with the 
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Continued from Page 153. 

The geological position of the ore of the following extract is 
not known, as its locality is not given, but it is probably in 
No. I, as the counties named have their common line in that.-— 
“Iron ore of a very peculiar character is found in Grayson and 
Wythe, &c., yielding in some cases by the usual smelting pro¬ 
cess a metal having all the qualities of steel. The composition 
of this ore, now not known, would throw great light on this 
interesting result, and might enable those engaged in the iron 
works of the country, to secure a uniform production of this 
more valuable metal, instead of being subject to the capricious 
results of having cast iron at one time, and at another, without 
any apparent reason, a superior quality of steel.” [47-1835.] 

“This rock (Potsdam, or No. I) has in many places been 
found to contain beds of iron ore, though in general of in¬ 
ferior quality to that met with in the limestones of The 

Valley.” [9-1837.] 

“At the junction of these sandstones (No. I) with the lime¬ 



stone of The Valley, deposits of iron ore are occasionally to 
found which, although sometimes of a good quality, is often 
blended with oxide of manganese.” [15-1837.] 

“This formation (No. \) in Virginia is exclusively confined 
to the western slope of the Blue Ridge and the narrow belt of 
ragged hills and mountains extending thence to the commence¬ 
ment of the Valley limestone. Its chief importance in an 


economical point of view arises from the extensive deposits of 
valuable iron ore which it contains. These aie mostly found 
high among the reddish shales and therefore near the margin 
of the limestone.” [ij-1838.] 

“But by far the most important materials associated with 
the strata of this formation (No. I) are its iron ores , which are 
both rich and of inexhaustible extent. These, as formerly 
stated, are chiefly confined to the slaty rocks next to formation 
II. Although another ore, generally of inferior quality, but 
which has sometimes been worked, is occasionally met with 
among the silicious strata farther east. Of the importance of 
the ferriferous bands of this formation, it is hoped more just 
ideas will be entertained upjn duly considering the preceding 
descriptive account of the continuous extent of the form¬ 
ation itself, as well as the further and more local details 
which follow. 

In tracing the slates in question longitudinally throughout 
the whole length of The Valley, fragments of iron ore and 
other indications of the existence of valuable beds of this ma¬ 


terial are of frequent occuranee—not only in the vicinity of 
the mines which are or have been actually resorted to, but at 
innumerable other [joints, the heavy covering of stony debris 
from the mountain being the chief cause of the concealment 
of the massive deposits themselves. 

The most northern p'Ait at which this ore is mined for the 
purpose of inanufactn * is in the neighborhood of the Shenan¬ 
doah Iron Works. Near the Page and Rockingham line, it 
is procured from the shales adjacent to the limestone along the 
base of the ridge called Fox’s Mountain, composed of forma¬ 
tion I. It is here found in great abundance, and is well 


margin of the shales of formation I unequivocal indicationis of 
good ore are to be met with. At the locality just mentioned, 
the remains of a furnace are to be seen, the ore for which was 
supplied, at least in. part, from the same formation. Mount 
Torrey is itself a mass of the white sandstone, flanked towards 
the west by the shales which are here of little width and soon 
give place to the Valley limestone. 

From Mount Torrey the ore appears to continue almost un¬ 
interruptedly along the margin of The Valley to a point S E. 
of the Cloverdale Furnace in Botetourt county, and is mined 


to some extent in several places for 
ous furnaces. 



supply of the contigu- 



At the Cotopaxi works, situated on the head 
waters of South River (of the James), and immediately at the 
western base of the low hills flanking the Blue Ridge, the 
massive white sandstone of I is seen in vertical or inverted 
sheets forming the western faces of these broken am 
ridges, while a little west occur the shales,, the repositories of 
the ore, with a south-eastern dip, and as usual, still more to¬ 
wards the west, the limestone. This ore, which is a hydrated 
peroxide, is irregularly stratified and remarkably various in its 
character—in some bands being quite soft and argillaceous, in 
others almost pulverulent, and in others again, nodular, or 
solid and compact. 

The ore continues to show itself on the surface at intervals 
as we proceed in a southerly direction skirting The Valley 
and is found mingled in considerable quantity with the frag¬ 
ments of sandstone alortjg the flanks of the hills situated im¬ 
mediately to the south of Buchanan. 

Along the waters of Back Creek, to the south and west of 
this point, the exposures of ore become numerous and highly 
interesting. The shales containing the iron, begin here 1 
seine a character very commonly presented by them as 


» 


BA- 



adapted to the furnace. This ore is a hydrated peroxide of 
iron, generally compact an 1 close grained, and exhibiting a 
smooth fracture. In some specimens it has the mam mil ary 
and stalactitic character, and not unfrequently presents on i s 
freshly exposed - surfaces a beautiful play of the prismatic 
colors. For its chemical composition, as well as that of the 
ores of other localities hereafter noticed, I would refer to a 
succeeding section of the present report 

From this point southward to the neighborhood of Mount 
Torrey, in Augusta county, no ore banks are known to have 
been opened—although at numerous points along the eastern 


continue their course still further towards the S. W., that of 
blending with the limestone by numerous alternations of the 
shaly and calcareous rock. The ore is found in a line of hills 
consisting of these mingled rocks, separated from the Blue 

Ridge by a valley of about three-quarters of a mile in width, 
and extending in a broken form from about one mile east ot 
Back Creek to within two miles of Cloverdale Furnace, being 
in all a distance of about 9 mile. The summits and western 

slopes of these hills consist in great part of a deposit of the hy. 

drated peroxide of iron, brown and black, with some hematitic 
surfaces. The whole surface Beems to be covered with the 
ore, projecting frequently in large masses. The soil is highly 
ferruginous and little or no rock associated with the ore. As 
well as could be judged the breadth of this highly ferriferous 
belt is about three-fourths of a mile, and as already men¬ 
tioned, its length about 9 miles. 

A little nearer the Blue Ridge than the preceding, there 
occurs another variety of ore, associated with the sandstones 
of formation I. This is well seen at Bear Knob, and in a hill 
abou f me mile east ot Mr. Wood’s. Along the western base 
■ Bear Knob, are seen disintegrating sandstones and slaty 
rocks, with a S. E. dip. These continue to the opposite side, 
though with a larger admixture of the sandstone, and at the 
summit ot the ridge the ore occurs. The hill, 

Wood’s, consists ot siliceous sandstone, sometimes white, 



near Mr 


though generally ferruginous and containing the ore in beds 
Along its base, wm meet with the ore in large masses asso¬ 
ciated with the sandstone. It is also scattered profusely over 
the western declivity, generally in fragments of great size. 
This ore is hematitic, and closely resembles that of the shales 
of the same formation. Higher up the hill towards the sum¬ 
mit sandstone prevails again, associated with iron, and con¬ 
taining crystallized quartz coating chalcedony in a stalactitical 
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arrangement. The supply of ore to be obtained from this Color of exterior dull black, interior dark snuff color, texture 
ridge would be abundant, but the quality is such as to pro- grained and porous, sometimes mam mil ary and lustrous, 

duce a cold share metal, better suited for eastings than occas * ona *^ r cr y 8 ^alized. [29 1838.] 

+ *-3 ink i m • 0 • M i ^ i a * nr* * 

for bar iron. 


Analyses of iron ores are given in the 1840 report. Those 


The continuation of formation I, along the southern margin ores from Formation I'io. i are as follows 


m 


6 ! 


(Of The Valley in the counties of Roanoke, Montgomery, 

Floyd, Wythe, Smyth and Washington, is accompanied by 
similar ore, and judging by the indications upon the surface, 

And some of the more important exposures which have been 
observed, in quantities not less abundant than in some of the 
favored districts heretofore noticed. At present however- 

little or no use is made of any but the limestone ores of that 2.Forrer™ 
region, nor indeed does it appear that the other ores have ever 3j do 
been resorted to, unless, perhaps, for a partial supply at the 
old Poplar Camp Furnace. In Carter county, Tenn., it is un- 1 Wy 
derstood they are extensively applied, and it is hoped, that No. 1- 
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derstood they are extensively applied, and it is hoped, that No. 1—Honeycomb ore, Graham’s bank, Reed Creek, 
they may be made equally available at some future day to the Wythe county. Structure somewhat cellular; walls of cells 
growing enterprise of the neighboring portion of onr state. compact and close grained; aspect of surface earthy, of in- 

The brief view that has now been given of the continuity oi No 2 Jl Ir ' n ore from Forrer’s bank , Page coimtj . Struc- 

this iron-bearing series of rock, bordering our Great Valley on ture cellular and hematitic, filled with reddish oxide, very 
the east throughout its entire length, is calculated largely to tenacious. 


they may be made equally available at some future day to the 
growing enterprise of the neighboring portion of our state. 

The brief view that has now been given of the continuity of 


The 


V alley 


add to our estimate of the manufacturing resources of The # No. 3 Forrer’s bank, Page county. Structure hematitic, 

For although numerous localities of the ore have | n B ^ en ^ er Btalactical columns; color bluish black ; spaces be- 

, , , , ,, . , n, tween the columns occupied by a rich orange red oxide; lustre 

known and resorted to, it is only by the evidence of re95n0U8 and iridescent. 

uuity derived from a careful geological examination No. 4— From shales of Formation I. Augusta countv. 


long been known and resorted 


this continuity derived from a careful geological examination No. 4— From shales of Formation I, Augusta county, 
that just views of the extent of this item of our mineral wealth Structure somewhat crystaline; hematitic, compact; color 
could be obtained.” [11 and 12-1838.] dark chestnut brown. 

Analyses of iron ores, before referred to, and remarks on „., ®.. on °F e ^ imn P°pl ar 1. /&m P furnace, Wythe county. 

them, were g.ven m the 1848 report. Ihe following are those J lar . color du u br0WD , without l ue tre, earthy ” [117-1840.] 

there classified as “ores of Formation I.”—The composition is ------ 

that of 30 grains; the proportions can be converted into the Lumber.—A West Virginia correspondent writes as fol- 

100 or per-cent.-form now used, by multiplying them by 3$, * ( ; * av *^ ^ Vj J V ou ^ a ° 5 pine king that 

or > w ^at 1L:B aaiae dividing by 3 mid pom ling oil |) ie timber of West Virginia, has begun making purchas. 


or 


cine place instead of two for the fractional part. 


es of timber tracts in the white pine region of Pocahontas, 
county, which timber is accessible to the Greenbrier* River, 
and will be floated on that stream to Roncevcrte, on-the Ches¬ 
apeake & Ohio Railway, where there are three large mills 

now manufacturing white pine lumber and room for enlarged 
operations, the demand from the line ot the road and eastern 
markets being largely in excess of their ability to supply. Yon 
published, a few weeks since, rates of freight from Konceverte 
to eastern points on white pine lumber which now should be 
corrected as follows: 


'iiii making purchas. 
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8 Cotopaxi Furnace...... 23.57 1.70 0.28|.... 4.24| 0.21 aiaumon . 

4 « —McCormick’s old bank.124.58 1.70'trace .... 1 3.47, 0.25 Richmond 

5 Vesuvius Furnace—Kelly’s bank....... i24.27 3.00 trace 1 ..,. | 2.43 0.30 Baltimore 

6 Back Creek—Wood’s lower bank.'24.16 2.10 0.20 .... 3.30 0.21 Baltimore 

7 11 “ “ upper * 4 .‘25.00,0.88 trace .... 3.82 j 0.30 
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2.43 0.30 Baltimore and Washington, all rail . 
of v Baltimore, via Richmond and vessel 


_-v . : : —1 Baltimore, via Richmond and steamer . . 

No, 1—Iron ore from Fox’s Mountain 4 miles from Forrer’s Philadelphia, via Richmond and vessel . . 
furnace, Page county. Color dark brick-red or brown, frac-1 Philadelphia, via Richmond and steamer . 
ture slaty conchoidal, texture uniform, rather fine, earthy, I New York, vta Richmond and vessel . . . 
lustre dull, ochreous. Used at Mr. Forrer’s furnace. New York, via Richmond and steamer . . 

No. 2—Iron ore from the same locality. Color very deep boston, via Richmond and vessel „ . . 

brown, lustre shining, texture compact, fracture irregular, This is inclusive of all terminal chi 
srnetinms presenting a velvet appearance on the freih surface, wharves. The New York Hoop Comp 
Very valuable in the furnace. ting with rented power for several mont 
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Boston, via Richmond and vessel . ...... . 25 ^ 

This is inclusive of all terminal charges at James River 
wharves. The New York Hoop Company, after experiment¬ 
ing with rented power for several months at Ronceverte, hav- 


JSTo. 3—Iron ore from mine worked for the use of Cotopaxi! ing satisfied themselves of its durability as a place for the man¬ 
or McCormick’s furnaoe, Rockbridge. Nodular ore. Color |ufaeture of machine-made hoops, have nearly completed a fine 
on the exterior light ochreous, in the interior dark chocolate' building 60x100 feet, with two large wings and engine room,, 
brown, textur# rather cellular. |and are putting* up an 80-horse-power engine and upright 

No. 4—Iron ore from McCormick’s old bank. Color dark | boilers, and will have 12 to 15 hoop machines soon in opera- 

1 . • HIT * f « TT f #• . .- ^ * 


Spanish brown, tex 
fracture splintery. . 

No. 5 —Iron ore 
furnace. Color rich 


brown, texture close grained, structure cavernous, jtion .—Northwestern LvirJierman , of Chicago , Oct. 16 


now m use. 

1 Kelly’s bank, 


used at Vesuvius 


Oallie Furnace RR.—A private* branch of the Chesapeake & Ohio 
Ry, of standard gunge. 5.5 miles long, which Hilcmnn, Cook & Co. have for 


furnace Color rich reddish brown and chestnut, textuiej Bome time been constructing from near Jackson’s River station across Rich- 
compact, though occasionally porous. Surface sometimes 1 patch Mountain to their Callie Furnace, was eom.|>lfted Oct. 16th. This 


mam milary or covered with projecting bosses ar 
No. 6—Iron ore from .Back Creek near Bucht 
Wood’s lower bank. Color dark chestnut, 


tg bosses and lustrous. • gives them railway connection to the superior coking coals of New River 
near Buchanan, lames S. au( ^ opens to market their grand stratified beds of iron ore that iu thickness 
chestnut, texture fine range from 10 to 50 ft, or even more. Great credit is due to Mr. D. 8 . Cook v 
OUgh. I the managing partner, for his untiring energy iu overcoming difficulties 1ft. 


grained, structure cellular, fracture rough. j the managing partner, for 

No, 7 — Iron ore from Back Creek, W qod’s upper bank. \ constructing this railway. 
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The Virginia State Agricultural Society 

holds its 21st. annual lair at Richmond Oc- 
tobe 26 to 29. The prospects are good for 
a fine exhibition of the great resources oi 
the commonwealth. Our people are mak¬ 
ing great progress in the improvement of 
farm stock of all kinds and the show of 
’horned cattle, horses, sheep, swine, &c., 
will be an exceptionally good one. Our 
manufacturers are in a flourishing condition, 
and the exhibition of their products will be 
highly creditable, showing articles of unsur¬ 
passed excellence and an increased variety. 
The samples of our mineral wealth that wi 11 
be gathered there will give; some slight idea 
of our vast and varied undeveloped wealth of 
that kind. And then, the exhibition of 
men, women and children will be one worth 
going far to see, as It always is ; for nowhere 
is raised a nobler and finer crop of humanity 
than in the Old Dominion, and at no place 
does it appear to better ad vantage than aL 
the State Fair. 


We had prepared articles on the Tinsalia 
Co. that has recently been organized to op 
erate in Wise and adjacent counties, in Va.; 
on the Oxford Ochre Co. that is operating 
in Page Co., Va. ; on the James River Ce¬ 
ment Works, and the Buena Vista Iron 
M ines, Rockbridge Co., Va , and on the 
Columbia, Liberty and Van Buren furnaces, 
Shenandoah Co., V.,—all of which, except 
the first, we have visited in the last month— 
,but they are crowded out of this issue and 
imust await the next. Columbia, Liberty, 
"Van Buren, and Furnace No. 2, in the Shen¬ 
andoah Valley, are all in blast, making char 
coal iron. Mr. W. M. Bowron, F. C. S., 

is now manager at Furnace No. 2, I.Ion*. 

Wm. M ilnes, Jr’s. The Ochre Co. and the 
Cement Co. are actively at work. Amherst 
Furnace, that uses the Buena Vista ores, is 
ulso in blast making charcoal iron. 


Heal {^states, $fater goiter, 



ALE OF VALUABLE 

PROPERTY. 

Dr. H. S. Eichclberger offers for sale his handsome residence 
and beautiful farm at Verona, on Valley KR. The (arm contains 
about 120 or 130 acres, and lies on the west side of the Valley 
pike. The Doctor is willing, if only a small quantity of land is 
desired, to sell with the residence 15 or 20 acres, which will em¬ 
brace all the improvements, the finest young bearing orchard in 
that %pction, with a spring not excelled for the coldness of the 
water in the State, with tine dairy attached. This is a rare 
chance to secure a quiet, lovely home within a ten minntes ride 
of the city of Staunton, by rail. Its location adapts it well for 
a summer resort: it is also a good point for a physician. He 
would invite any one who wishes a quiet, lovely home, free 
trom the noise of city life, to this handsome property. For 
terms, apply to H. S. Eichkluf.kgkk,, Verona, Augusta county, 
Virginia, or to Ki.oek & Nelson, Staunton, Virginia. 

The Doctor will take pleasure in showing the property. 






IN STAUNTON FOR SALE. 


I offer for sale the Residence of Mrs. Virginia B. Dotiaghe, 
fronting on three of the principal streets—Main, Lewis and Fred¬ 
erick—in immediate proximity to business, churchea, schools, 
&c. The improvements are first-class, and the property one of 
the best, if not the very best in the city, either as a home or a 
speculative investment. It will be subdivided if not sold as a 
whole. Examination invited. 

Terms: —Ten per cent cash, and balance at one, two, and 
three years, with semi-annual interest. 

THOMAS D. HANSON. 

IRGINIA WATER-POWER 

AT DANVILLE. 

Persons wishing to purchase the splendid Water-power at Dan¬ 
ville, Va., can do so on 

Very Reasonable Terms. 

This is a fine opening for Rolling Mills, Paper Mills, Foundries, 
iStc., &c. Apply in person or by letter to me as the attorney for 




the owners 


E. E. BOULDL. 

Danville, Va. 



HE OLD BLACKFORD 

FORGE PROPERTY, 

Including Water-power and Over 600 

Acres of Land, 

On Hav)ksbiU Creek, Below L uray. Page 

County, Virginia, 

And on line of Shenandoah Valley Railroad, is hereby offered 
for sale. For terms, etc., address 

Lock Box 281, Staunton« Va. 


( _ i( The Crop Report for all of Virginia for 

October, as reported by Dr. Pollard its Com¬ 
missioner of Agriculture in the Monthly Bul¬ 
letin, is a very favorable one. The corn 
crop—the great staple crop of the State—is 

17 per cent, over an average, and the cotton 
crop, a somewhat important one in the 
southern counties, Virginia's portion of the 
cotton-belt, is 5 per cent. over. Tobacco 
falls short 31 per cent., Irish potatoes about 

18 per cent., and sweet potatoes 3 per cent 



|£«/ and §/okc fjeahrs. 

ire creekTco a land coke 

COMPANY, 

Fire Creek, Fayette Co., West Virginia 

miners of 

Red Ash Bituminous Steam Coal, 

and manufacturers of Hard Coke. All correspondence should 
be directed to M. BUSKIN K MI ILL Hi If. 

Sales Agent and Business Manager, 

Staunton, Va. 


The Purgatory Iron Property that Prof. 

d abl 


w 


A. BURKE 


Staunton, Virginia. 


Campbell so thoroughly and ably describes 
in this number, presents very great attrac- Sole Agent for Nutallburg Coal & Coke ; 
tions for one desiring to manufacture a high 
grade car wheel iron, or, in fact, an iron 
good for almost any purposes. Any one 
wishing to know more about this very valua¬ 
ble iron estate can address Col. Chas. S, 

Carrington, Richmond, Va.—We fully en¬ 
dorse what we publish about it. 


Mar dnare, rr. 

E. MILLER, 

Staunton, Virginia. 

Wholesale and Retail Dealer in 

Hardware, Cutlery, &c., 

Iff*. Miners’ Tools and Supplies of all descriptions. Orders 
promptly filled. 

IT UGH M. McILHANY, 

A Wholesale and Retail Dealer in 

Hardware, Cutlery, 

Augusta St., opp. Court-house, 

Staunton, Virginia. 

—. 1111 11 — —— - —- - — - - — Il " 1 --- 1 — — —" * 

IRE TRAMWAYS. 

The most economical system for the transportation of ores, 
coal, lumber and agricultural products,—especially adapted for 

carrying call from tin lliiwr Slur and Kanawha fioal-ihld* lit 
place of Incline*, or aoroaa the limn to the Satiwty. la place cf 

bridges. They avoid gradings, cuttings or embankments, are 
not affected by floods or s low. Inclines of i in 3 are admissable 
1’hey can be used to transmit power as well as material. 

Bend for estimates and other information to 

The AMERICAN WlKK HOPE TRAMWAY CO . 

328 Walnut Street, Philadelphia, Pa. 

. """""" """"" —— 41 "BBBB* am am —moo mm,...™ — am — . . nmii,min t. 

Hanks. 

H. W. Bheffcy, Pres. Davis A. Kayser, Vice-Pres. 

W. P. Tams, Cashier. 

A UGUSTA NATIONAL BANK, 

Staunton, Virginia. 

Collections in Virginia and West Virginia promptly attended 
to and remitted on day of payment, at lowest rates of exchange 

New York Correspondent.. Chemical National Bank. 

Baltimore Correspondent, Fanners’and Merchants* Nat’l Bank. 
Cincinnati Correspondent.Merchants' National Bank. 

John Echols, President. Ro. W. Burke, Vice-President. 

Tfaos, A. Bkdsoc, Cashier. 

|\| ATIONAL VALLEY BANK 

* ^ of Staunton, Virginia. 

Designated Depository and Financial Agent 

of United States. 

Capitol Slock, 1200 . 000 ; Snrplu* and UadiTided Profit*, $ 200 , 000 . 

New Fork Correspondent.................NationalPark Bank. 

New York Correspondent.... Hanover National Bank. 

Baltimore Correspondent, Farmers’ and Merchants’ Natl Bank. 
Cincinnati Correspondent.............. . First National Bank. 

Schools. 

^ 1 MIIIIWIUUIIUUUUIMIIH UUUIMIMI Tam.■. ^»,i»~...................*n,,,,,»~.^nimip,niiipimiimiHn»Mininiiiiiiiiinttni iiiniiiiiiiiiiiiii iHii>nniiuiimmmnnmMiiiiiiiiinmnninnimm' . . m——— 

ASHINGTON & LEE 

UNIVERSITY. 

GEN. G. W. C. LEE, President. 

Full courses in Classical, Literary, and Scientific Studies, in¬ 
cluding those of the professional degrees of Civil Engineering 
and ot Law. 

Terms *—Tuition and other fees in all the Departments! $70. 
Board, Lodging, &c., per month, from $12 to $20. 

The next session begins September 16th, 1880, and ends June 
aid, 1881. 

For other particulars apply to J. L. CAMPBELL, Jr . 

Clerk of Faculty, Lexington, Va 



The best steam coal on the market; coke superior to Con- 
nellsville. 

Shipper of Kanawha Splint and Gas Coals, 

Points of Shipment:—Richmond, Va.,and Huntington, West 
Virginia. 



cwsflapers 




ailwans, 

*9 


The AUqghaDy Coal andiron Co., the or 

ganization of which we have recently men¬ 
tioned, has purchased from H. C„ Parsons, 
vice-president of the R. & A. RR., several 
iron ore mines, slate quarries, etc., in Alle¬ 
ghany, Botetourt, Bedford and Buckingham 
counties, the sale amounting to $150,000. 

Bloomery Furnace,, Hampshire Co., vv. 

Va., ‘Vs now in blast and doing well,” writes 
Mr. John Withers, the Superintendent, Oct. 
21, 1880, Mining operations and repairs be¬ 
gan January 1st., 1880. It makes charcoal 
iron. 



HE CHESAPEAKE & OHIO R’Y 


1 


Is the Only Route to and via the 

White Sulphur Springs and other Most Fa¬ 
mous and Fashionable Watering Places 
of the Mountains of the Virginias, 

It is the unparalleled and unapproachable for the wildness, 
sublimity and picturesque beauty of scenery, and the healing vir¬ 
tues of its health-giving fountains. It is the fttiorf Line 

Between tb Seaboard and title Great West, 

and is second to none in costruction, equipment and appliances 
for the safety and comfort of its passengers. 

Through Tickets to all Western towns and cities, and excur¬ 
sion tickets to the watering places and summer resorts, are for 
sale via this line at all principal ticket offices everywhere. 

J. C. DAME, Southern Agent, Richmond, Va.; H.W.CARR, 
G. E. Agent, 220 Broadway, New York ; CONWAY R. HOW¬ 
ARD, G. P. & T. A., Richmond, Virginia. 


HE VALLEY VIRGINIAN, 

Staunton, Virginia. 

S. M. Yost & Son, Proprietors. 

Terms: $2.00 per year. 

Thu Virginian is an independent Republican newspaper, 
principally to the interests of the Great Valley, ana Min¬ 
eral Regions adjac ;nt thereto. Its circulation is larger than that 
of any other weekly newspaper published in Virginia. As an 
advertising medium, especially for farming, grazing, and mine¬ 
ral lan ds, &c., it has no superior. Parties desir ng to buy or sell 
nail estate will find it to their advantage to make u e of its col¬ 
umns. Specimen copies free. * 



HE “STAUNTON SPECTATOR,” 

129 E. Main Street, 

Staunton, Virginia. 

The “Spectator” is published every Tuesday morning, at 
Staunton, Augusta county. Virginia, ana is the best advertising 
medium in the interior of the State. 

The “Spectator” was the first paper established at this place, 
nearly a century ago, and it is now in its 57th volume, under its 
present title. Its list of subscribers i* larger than that of 
any other paper west; of the Blue Ridee, and Is. therefore, the 


V irginia 


ertising 

Add 


'alley of Virginia, or in W< 
“Staunton Spectator,” 
Staunton, Virginia. 
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J. F. HARTRANFT, President. W. S. MORRIS. 2d Vice-President. 

R. X. POOL, Vice-President. J. P. RICHARDSON, Sec’y nntf Treat. 


James River Steel, Manufacturing and Mining Co., 



Manufacturers of Railroad and Mine T Rails, 16 to 60 Lbs. to the Yard ; 


Fish Plates and Bolts; Spikes and Merchant Bar Iron. 


Philadelphia, Pa., Office, 417 Walnut Street. 


Address T. C. JONES, Sup’t, Lynchburg, Virginia. 
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ng Company 


WORES AT LYNCHBURG , VIRGINIA. 

Manufacturers of Bar and Loop Iron, Railroad Spikes. Fish Plates, and Bolts. Also, Machine Work of all descriptions. Specialties: —Blast Furnace 
und Rolling Mill Machinery, Hydraulic Cotton Screws, Mining Machinery and Bridge Work of all kinds. Office, 319 Walnut Street, Philadelphia. 



ORD’S HOTEL, 

RICHMOND 


VIRGINIA 
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This splendid new hotel is situated in the heart of the city, and adjoining the beautiful Capitol Park, with its Statuary, Monu- i 
menu Fountains, Groves, and Flower-beds ; is newly and elegantly furnished throughout. It is convenient to all the Depots and 
Fine (loaches run to and from all the Stations and Steamboat Landings. 

Special suite of rooms will always be kept in readiness for wedding and other large parties. 

Noti€€._The delightful climate of Richmond is unsurpassed, thereby claiming the attention of tourists and invalids. 

IRGINIA HOTEL, 

STAUNTON, VIRGINIA. 



The “Old Reliable.'' 1 The People's Favorite. 


Appointments 


The Only First-class Hotel In the City. Rates Reduced to &2.00 anil $2.50 per day. 


Thos. S. Davis, Clerk. 


JOHN D. CROWLE, Proprietor. 
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Under McLain Process. 

gy-FOR metalio roofs, damp wal: 

FOB ALL PURPOSES WHERE A Fi 
PROOF PAINT IS DESIRED. 

C3F “Leaks of any kind effectually stopped. Work 

guaranteed for ten years. 

GEO. W. MAY k CO., Proprietors. 

Saoendobh’s Patent sell-capping and packed Me¬ 
ta Lie Roofing ; superior to tin, cheaper and better 
than slate, Fire-Proof and Water Proof; no soldered 
Joints or hooked Joints to break from expansion or 
contraction. Double the amour t of material to the 
square In comparison to tin—having three ooats of 
Old Iron-Side Paint. 

STAUNTON COPPER LIGHTNING CONDUCTOR 

WOBK8. 

The only reliable Lightning Conductor now before 
the public. 

Orders for any of the above goods respectfully so¬ 
licited, either by mall or In person. 

MAY k 8AGENDORPH, Prop'rs, 

No. 0 Augusta St., Staunton, Ya. 


Digitized by 
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itthtff and £ml inters. 


r R. BOYD, 


T 


gffamtgs, — fftqgmia. 
HOMAS DR AN SON, 


Consulting, Mining and Civu Engineer, Attorney and Counselor, 

mmw *i _ ... •if if*. • _ • 1 w * 


Imeral and §ther %and 


r'OLD MINE 

FOR SALE OR LEASE 


1 will Mill or li!!hiiii!iiii<> the 


Wytheville, Virginia. 


Ti»* Mineral Land* of South warn Vit|init, in the Blue Ridge, 
Valley, and Apalachten Districts a stscialty. Correspondeiice 
solicited. ' 


Staunton, Virginia. 


Hodge Gold Mine—400 Acres, 


David IFiilla, 


g FISHER MORRIS, 

M ining & Civil Engineer 




.011; !!I, lI!M!ai C 

Coal Region 


, and Reported 
the New River 


J 


ED. HOTCHKISS 


Staunton, Virginia, 


Consulting Engineer 


Examines and Reports on M literal Lands and their Titles; 
makes Geological and Topographical Surveys f Maps, &c. May 
ha consulted in reference to puii±ase of lands ia Vn. and W. Va. 


E 


C. VINCENT 


Civil Engineer; 


No. 14 W. Main St., Staunton, Va. 

Engineering nnd surveying of all kinds promptly attended to 

Jlnalgtical fahenjists. 


E. DWIGHT 


Analytical Chemist 


The 


Prices reasons lie , and enquiry can be made of any of the large 

man companies here as to accuracy of work..Samples can be 

•out l»f mail at one cent per ox. Address 


it per ox. Address 

ClIIAS, E. DWIGHT 
Analytical Chemist. Wheeling. W. Ill 


Postal Address ; Send Express Matter Care of 

fcsnaTdoah Iron Works, MILNES it HOUCK, 

Page county, Va. Harrisonburg, Va. 

yj M. BOWRON, F. C. S, 

Analysis of Ores, Minerals, and 

Technical Substances. 

Accuracy, economy, quick returns. Correspondence invited. 


Mttomega, — tfirgitfia, 


J. Randolph Tucker, 
Lexington, Vn, 


H. St. Geo. Tucker, 
Staunton, Ya. 


T 


UCKER & TUCKER, 

Attorneys at Law 


Staunton, Virginia. 


Title* to Mineral and other 
glnia, carefully examined. 


Lands, In Virginia and West VII,it* 


Thos. C. Elder. 


E 



NELSON 


Wm. J# Nelson. 


Attorneys at Law & Real Estate Agents, 

Staunton, Virginia. 

Conference with parties proposing to purchase orscD real estate 
iiiiir iiiijiiijr lid!null In Virginia respectfully solicited. 

JBpBest references furnished when desired. 

J. Fred. Effinger. Robert Craig. Charles Grattan. 

T? FFINGER, CRAIG & GRATTAN, 


E ffinger, ckajlu & ukattan, 

. 

Attorneys at Law, 

Staunton, Virginia. 

Will attend to legal business anywhere in Virginia or West V?. 


Hugh W. Sheffey. 

: HEFFEY 


S 



Ja*. Bumgardner, Jr, 

BUMGARDNER, • 


Attorneys at Law, 


Staunton, Virginia. 


£) & A. H. FULTZ, 


Alex. H. Fultx. 


Attorneys at Law, 

Staunton, Virginia, 


Ilia, A, Hudson. 


Wm. Patrick. 


H 


UDSON & PATRICK 


ys at Law, 

Staunton, Virginia. 


on SILVER ORKKK, BURSE COUNTY, N. O.—Placiar 
mine; largo surface; ample timber, water-power, eta, 
on the plnoe. For particulars apply to 

* Jit. S. ROULDIN, 

Danville, Va. 

<^OAL AND TIMBER LANDS 
^ FOR SALE OR LEASE. 

The undersigned, as President of a Land Company, has for 
•ala orlease, on favorable terms, some of the best coal and tim¬ 
ber lands in the New River District, on the line of the Chesa¬ 
peake and Ohio Railway. The t ocals on these lands are the 
(Jolcinig Coals, the coke from which is now so mush in 
demand for blast-furnace and other metallurgical uses. For 
further information and terms, apply to 

SAMUEL COIT, President. 

Hartford, Connecticut. 


('•shier Augusta Nat 
National Valley Bank 


PERSONS WISHING TO MAKE 

* investments in Iron and Coal Lands 



W. S. Laidlcy 


L 


AIDLEY 



—$£tst Virginia. 

Wm. H. Hogeman. 

HOGEMAN. 


and In other Mineral Property, and in limber Lands in Virgin 
in and West Virginia, will apply to 

ECHOLS, BELL ft CATLETT. 

Staunton, Va. 

They Refer to—A A. Low, Bros and C. P. Huntington. If. 
Y.; Geo. F. McQeanc and Wm. J. Lewi a, Pittsburg, ra,; W. 
W.Martin, Alleghany City, Pa.; John Means, Ashland, lily., 
4. S. Winslow, Cincinnati. Ohio. 

T7ARMING, IRON ORE, AND 
A TIMBER LAND FOR SALE. 
On James River, Alleghany Co.,Va., 

at Clifton Forge, the junction of the Chesapeake A Ohio and 
Richmond and Alleghany rai 1 ways Tract includes i „ soo 
acres of First-class, well improved, James River farming land; 
fine mineral springs; a large body of superior pine and oak 
timber, and a fine deposit of iron cure (an extension of the noted 
Callte Furnace l b ). Water supply abundant. In a. rapidly 
improving, healthy and picturesque region. Will sell, on reason¬ 
able terms, the whole or any part of this estate. For informa¬ 
tion, address DAVIS A. KAYSER 

Staunton Va. 


Lands in Virgin 


Counselors at Law, 


Charleston, Kanawha Co., West Va, 

Examination of land titles carefully attended to. 


w 


ILL! AM 




QUARRIER 


at Law 


Charleston, West Va 


Qrend'gletl §e tern 


M 


ANGANESE. 


GEO. G. BLACKWELL, 

Manganese Merchant and Mineral Broker, 

Richmond Buildings, s 6 Chapel Street, 

Liverpool, England. 

Is always open to handle this ore by purchase or coiwiniiicnt. 
Guarantees good value and prompt returns. Correspondence 
on this, and All Othee Oxxs, invited. 


If, HOMAGE BBOWN. 


t t * n 


D 


W 



READ & CO., 


Dealers and Oommlsnlon Mnrolianta 

ORES, METALS, & c . 

Native and Foreign Iron, Manganese and 

other Ores. 

305 j Walnut Street, PHILADELPHIA. 

Office In New York, 149 Pearl Street. 

tSaints and manganese! 



1 offer for lease, on liberal terms, the deposits of Manga* 
n«MM» nnd Mineral Faints*, consisting of Ochre, 
Umber, Tcira di Sienna, Carbonate of Iron, &c , upon my ee» 
tale near Fishersvilie Depot, on Chesapeake ft Ohio Railway 
and line of Shenandoah Valley Railroad, in Augusta county, 
Virginia. Examination invited Correspondence may be had 


CMITHERS-GAULEY 

*-> COAL LAND FOR SALE. 

As attorneys for the heirs, we offer for sale, on mast reasona¬ 
ble terms. Lot “H" of the “Steele Survey,“ the Smithers-Gauley 
T met, con tain mg 

6,256 Acres of the Very Best Coal Lands 

in the hen,it of the Great Kanawha • oal field of West Virginia 
Thin tract ia on the line of the Chesapeake & Ohio Railway and 
on the navigable Kanawha River where it has been improved by 
the United State* Engineers. It has t#ver fi# Frol of Coal, 
including Qm, fflpUmt. Unnml. and other varieties, in worka¬ 
ble bed* nbovn tm m*tt§r-I*r«l It is covered with excellent 
timber. It adjoins the tends of the noted Tannelton «>siil Co. 
tnd those of C. P. Huntington, President of the Chesapeake It 
Ihio Railway, which are parts of the same survey. We refer to 
he March, s 88 o, No. of “The Virginias Wining Journal*' for 
Inscription, map and coal sections of this tract, ana invite cor 
cspondence for same and for terms. Address 

G. M.ftW B. HARRISON, 

Mtaunton, Virginia. 

ANAWHA, WEST VIRGINIA, 

% 

Coal Lands, in Large or Small Tracts. 

Mineral Lands in Virginia for Sale. 

Address A. O. G RINNAN, 

Near Orange O. H. Va. 


Augusta 


Raason. 


» Examination invited Correspondence may be had 
undersigned at Fishersville, or his counsel, Thomas I), 
at Staunton, Va. 

SAMUEL H. STEELE. 


Jas. T, McCrary, Raleigh C. H. N. M. Lowry 

V H cCREERY & LOWRY. 


I 


RON ORE FOR SALE. 


REAL ESTATE 



ROKERS, 


I have i.ooo tons of lump Brown Hematite Iron Ore, 51.10 
per cent, metallic iron.irom the Excelsior Iron Mine, norrontbe 
Chesapeake and Ohio Railway ready to ship, which 1 wish to sell. 

Am Prepared to Fill Promptly Large 
Orders for this Superior Ore. 

Address T G. TKIOE, 
Callaghan's, Alleghany Go., Va. 


^lasting Qowder. 

[N & RAND POWDER CO. 

ARISTA UOGE, Agent , 

Staunton * Virginia, 

tewdar nr Ft as promptly attended to AMmm 

ARMS ft Go-. or Ahista Houa. 


Raleigh C. H. and Hinton, W. Va. 

Have for sale over aoo.ooo acres of timber, mineral and farm- 
lug lands. Titles examined and any information in regard to 
the resources of West Virginia cheerfully given. 


H. L. STAPLES & CO., 

Real Estate Agents, Auctioneers & Brokers, 

No, uoj Main Street , 


Richmond/ 



inia. 


Orde 

Wmm 


wrrh* “Virgin!* Real Estate Review” pent free OB 
application,—Correspondence invited, 
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STANFORD UNIVERSITY LIBRARIES 

STANFORD, CALIFORNIA 94305-6004 




















































































